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PREFACE 


The present work is among the fruits of a quarter of a century’s activity of the 
International Bureau of Physico-chemical Standards, and combines the results 
obtained in their laboratories with those provided by a systematic harvesting of 
the whole of the chemical literature up to January 1st, 1950. I desire to state 
that this work could not have been realised without the generous support of the 
Belgian Chemical Industry and of the Belgian National Fund for Scientific 
Research. 

I take this opportunity of expressing my thanks to those of my collaborators 
whose publications are quoted in the bibliographical table, and in particular to 
Mme Hennaut-Roland, assistant at the Bureau during a number of years, who 
has taken a very active part in the experimental work and also in the preparation 
of the manuscript and the correction of the proofs. I would also like to thank 
Mr. Geoffrey Middleton, B, Sc., F.R.I.C., who undertook the translation of the 
"French text into English and to whom we owe a number of suggestions used in 
the presentation of this work. 

It is inevitable that in such a vrork there should be errors and omissions; I 
should be particularly grateful to any of my colleagues if they would inform me 
of any that they observe. 

Brussels, January, 1950 Jean Timmermans 

Professor of Physical Chemistry at 
the Universit(5 Libre de Bruxelles 

Director of the International 
Bureau of Physico-chemical 
Standards 
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INTRODUCTION 




1. OBJECT OF THE WORK 


This work records, as completely as possible, those physico-chemical constants 
of organic compounds which have been measured with sufficient care to warrant 
their acceptance as data established with a precision worthy of contemporary 
science. 

Such a definition excludes at once the great majority of the numerical data 
which have accumulated during a century. Among some tens of thousands of 
compounds, the majority have been examined from a chemical point of view 
only (method of preparation and reactivity) and the samples used can not be 
considered q,s very pure. Only a few thousands of compounds of particular interest 
have been the subject of numerous and careful determinations; an enormous 
number must be rejected because so few measurements are satisfactory, both with 
regard to the purity of the sample and the accuracy of the method of physical 
measurement which has been used. The difficulties to be overcome will be better 
understood after a study of the book written by J. Timmermans: Notion 

d'Esfece en Chimie^' (Paris, Gauthier-Villars, 1928), which, according to Hill 
contains the most complete and systematic codification of the precautions which 
must be taken in order that a constant may acquire the character of a real 
physico-chemical standard 

We will sum up these factors by stating that the sample examined must be 
of a sufficient purity, and the method of measurement of such a degree of sen¬ 
sitiveness and precision that, thanks to a harmonious equilibrium between the 
different sources of error, one may be sure of the penultimate decimal given; 
the uncertainty resting only with the last figure. 

Accordingly, we intend to include in the present publication only those values 
of physico-chemical constants of organic compounds which have positive guaran¬ 
tees of precision; we have therefore rejected, not only the results of obviously 
inaccurate work, but also the innumerable publications which do not give any 
details to allow of an appreciation of the precision; among those results some 
are possibly accurate and may even be of considerable interest from other points 
of view, but they can not be considered as established with a sufficient degree 
of certainty to be accepted as true standards. For the same reason, it is in 
exceptional cases only that we have studied the compounds for which only one 
author has determined the usual constants of organic chemistry (boiling and 
melting point, density and refractive index at one temperature only), and the 
compounds for which the heat of combustion forms the sole object of the research. 

1 J. Am. Chem. Soc., 50 (1928) 2847. 

2 This work has been brought up to date and translated by Prof. Ralph E. Oesper under 
the title of ^"Chemical Species"'. New York and London, 1940—1941. 
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2. PHYSICAL PROPERTIES AND CRITERIA OF PURITY 

We enumerate briefly below the chief criteria of purity currently used in organic 
chemistry, the systematic application of which has forced us to reject the great 
majority of published results. The constants normally determined with sufficient 
accuracy may be classified under three headings. 

A. CONSTANTS OF HETEROGENEOUS EQUILIBRIA 

a) At a given pressure, a pure substance has a constant boiling point, invari¬ 
able from the beginning to the end of the distillation. We have rejected all 
samples for which the boiling range exceeds one tenth of a degree; for commercial 
substances, where large quantities of material are available, we have moreover 
only considered samples distilling within the limits of some hunduidths of a degree. 
The use of Swibtoslawski’s cbulliometer will make it possible in the future 
to check the constancy of the boiling point of a sample to nearly one thousandth 
of a degree. (See the investigations of the collaborators of Swietoslawski ^ 
and of Gillo^). 

The boiling point should be known to about 0.05"^, with regard to its absolute 
value; the work of recent years has brought new complications in the choice 
of the scale of reference (on this question, see p. 14). 

b) The saturated vapour pressure of a pure substance remains strictly constant 
during the whole range of isothermal liquefaction (S. Young) We have rejected 
samples for which the pressure changed by more than one five-hundredth of 
its value from the beginning to the end of the isothermal liquefaction or vapo¬ 
rization. The pressure of the saturated vapour is very sensitive to the presence 
of dissolved gas, which causes the values to be too high; as for the influence of 
temperature, the whole curve may be checked by using a graph of log P against 
1 /T°; divergences greater than 1 % should not be accepted. 

c) The critical temperature and pressure are very sensitive to the presence of 
impurities; only contemporary values are concordant to ± 0.05° (work of the 
Dutch physico-chemical school, measurements made by Young, Cardoso and 
the American investigators). 

The critical volume and density can hardly be determined to about 0.001 except 
indirectly by using the rule of the rectilinear diameter. 

The critical constants are extremely sensitive criteria of purity both as absolute 
values and also owing to the considerable variations which they imdergo in the 
course of systematic fractionation of an impure sample; this criterion of purity 

^ W. SwiBTOSLAWSKi, EbvUiometric Measurements. New York, 1945. 

® L. Gillo, BuU. soc, chim. Belg., 48 (1939) 341. 

® S. Young, J. chim. phys., 14 (1906) 434. 
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plays a very* important part in the study of substances which are gaseous at 
ordinary temperature. 

The critical solvAion 'point (t°.cr.s.) in a suitable solvent, is also a criterion of 
purity which is often useful in the study of organic liquids (Crismer index). 

d) The freezing or inelting point is a very useful criterion of homogeneity. 
When the freezing range is greater than one tenth of a degree, we have considered 
the sample as impure. During recent years, the National Bureau of Standards 
of Washington has brought into use a method of determination of the exact 
amount of impurities in a sample (up to 1 in 100,000) from a study of the complete 
freezing curve measured to 0.0001^^ 

The absolute value of the freezing point should be known to about 0.1°. The 
variation of the melting point as a function of high pressure has been determined 
with sufficient accuracy by Bridgman and Deffet only. 

B. CONSTANTS OF HOMOGENEOUS PHASES 

a) The constants of state (with their temperature coefficients) give numerical 
characteristics of the various physical states of each substance (vapour, liquid, 
crystal). 

The specific 'weight referred to its value in vacuo, should be known to within 
at least 0.02 %. 

The absolute values of the viscosity are difficult to measure with an accuracy 
greater than 1 % (too high values recorded in the literature are often due to 
turbulent flow). 

The surface tension is difficult to measure with an accuracy greater than about 
0.2 %. (Harkins alone has succeeded in measuring surface tension by methods 
other than that of capillary rise). 

The refractive index for different wavelengths can hardly be determined at 
present with an accuracy greater than the fourth decimal. We may hope for better 
agreement when the method of comparative measurement elaborated by Smith 
is in general use. 

The dielectric constant is rarely known within less than about 0.1 %. 

The specific rotatory power and the magnetic smeeptibility of pure organic 
compounds have been determined with accuracy in a very small number of 
cases; only Perkin has measured the magnetic rotatory power, giving at the same 
time sufficient details to allow of an appreciation of the accuracy attained. 

The majority of these constants have been determined, without ambiguity 
and with sufficient precision, for the liquid state only. For most gases, measure¬ 
ments of refractive index, dielectric constant and specific heat have been carried 

1 A. K. Glasgow Jr., J. Strbiff and F. D. Bossini, J. Research Nat Bur. SUmdards^ 
35 (1946) 365. F. W. Schwab and E. Wickers, J. Research Nat. Bur. Standards, 34 (1945) 333. 
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out by physicists on samples of which the purity cannot be estiniated and by 
using methods whose results arc not very concordant; only the studies of the 
weight of the normal litre, of the coefficients of compressibility and expansion, 
and of isothermals, have given entirely satisfactory results. 

In the vitreous or crystalline state, most of the constants have been determined 
on poorly defined samples from which the dissolved gas had not been carefully 
expelled; only very few of these densities can be accepted (on this subject see 
the very pertinent remarks of E. Cohen) 

The invariability of suitable constants of state, confirmed on different portions 
of a sample which has been submitted to systematic fractionation, has often 
been used as a criterion of purity. 

b) The heat constants (specific heat, latent heat of transformation, heat of 
combustion). 

The >iman specific heat between two femperatiues has been rejected; only 
contemporary measurements in which the specific heat has been determined for 
each temperature have been retained (results of the American school); in this 
case especially the physical state of the samples (liquid, glass, polymorphous 
forms) should be carefully defined. 

Except in a few special cases, the specific heat of the crystalline phase is 
lower than that of the corresponding liquid phase; if the specific heat of the crystals 
rises rapidly when approaching the melting point, the sample may generally be 
considered as impure; but this criterion of purity is so sensitive that up to the 
present it has always been at fault when the measurements were sufficiently near 
the melting point (see E. L. Skau) 2 . 

Note that too high a value for the specific heat of the crystals corresponds to 
too low a value for the latent heat of fusion. 

The heat of combustion has been expressed, as far as possible, in calories at 
15° per gram of substance weighed in vacuo; only the results of the last twenty 
years have been retained, because they alone have been determined by comparison 
with the international calorimetric standard: the benzoic acid of the National 
Bureau of Standards of Washington, 

C. CHEMICAL CRITERIA OF PURITY 

In former days, many chemical reactions were used to reveal the presence of 
impurities in organic compounds, but it must be recognized that the sensitiveness 
and specificity of these reactions are generally insufficient. It is however possible 
to improve some of these methods so as to demonstrate the presence of such small 

1 E. Cohen, Z, phyaik Chem,, 160 A (1930) 418. (Regarding chemical and physical purity). 

* E. L. Skatj, BuU. soc. chim, Belg., 43 (1934) 287. 
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traces of impurities that they have no influence on the values of physical constants 
measured with the usual accuracy (see the researches of Gillo). 

3. RULES EMPLOYED TO ASSESS THE 
ACCURACY AND PRECISION OF THE PUBLISHED 
VALUES OF CONSTANTS 

These rules refer to three different sets of considerations. 

A. AUTHENTICITY OF PUBLISHED VALUES 

When consulting a treatise of historical criticism, one realizes that the largest 
part of the work concerns the degree of authenticity of the written sources of 
information, which are often transmitted in a form very different from that of 
the original text. This question practically never arises for us, since the publi¬ 
cations, of which we discuss the contents, are accessible as works printed under 
the direct control of the author. The only important point, in this respect, is 
the existence of misprints, unnoticed by the proof reader, and of errors or omis¬ 
sions due to faulty editing of the original paper. For example: Richards and 
Mathews, in a paper concerning suilace tensions at 30®, give values of the density 
at 20®; a comparison of their values with those of other authors shows that the 
measurements of density have very probably been made at 30® like those of 
surface tension quoted in the next column of their table of experimental results. 

On the other hand, the exactness of many measurements of temperature, for 
instance, cannot always be estimated with accuracy, because the author does not 
indicate whether or not he has applied the necessary correction for the emergent 
column; and again for densities, because he does not state whether or not he is 
giving values reduced to vacuo, values at t®/t® or at t°/4®, and so on. 

B. INTRINSIC CRITERIA 

These criteria permit of a direct appreciation of the value of the work in itself. 
They result from the considerations given in paragraph 2 concerning the 
purity of the samples, combined with an appreciation of the precision of the 
physical methods used by the author. 

a) If the origin of the sampks or their method of purification does not assure the 
purity of the compound, all the constants given for that sample are evidently 
of little value. This is the case, for instance, with the saturated hydrocarbons 
of the fatty series prepared by simple fractionation of mineral oils. Only S. Young, 
later Chavanne in Brussels and Washburn in Washington, have succeeded in 
preparing pure pentane and hexane in this way, but the fractionation took several 
months of work. Subsequently, the National Bureau of Standards of Washington, 
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in collaboration with the American Petroleum Institute, has perfected these 
methods so as to make them less tedious. Similarly, chloroform gives exact phy¬ 
sical constants only if it is examined immediately after distillation over phos¬ 
phorus pentoxide: simple fractionation of the medicinal product gives merely 
the azeotrope with alcohol, and when this stabiliser is removed the chloroform, 
in contact with air, oxidises rapidly. 

b) When the value of one of the principal constants indicates that a sample 
is impure, all other constants of the same sample must be rejected. 

This happens, for example, when the samples do not distil at constant tempe¬ 
rature or when their density is notoriously inaccurate. In fact, one may well 
believe that an author who is unable to measure exactly the density—a relatively 
simple operation—is not likely to show any aptitude in overcoming much greater 
difficulties in the measurement of, for example, a dielectric constant. Conversely, 
if his determination of density is accurate, the impurity of the sample is proved 
beyond doubt. 

c) But inaccurate figures for some of the constants of a sample of a pure com¬ 
pound do not always necessitate the rejection of the other constants given for 
the same sample. Anomalies of this kind occur if the calibration of an instrument 
has been done by means of inaccurate standards—e.g., the thermometric scale 
above 100® accepted by Kahlbaum of Basle and his pupils is definitely too low 
—or if the author has neglected a correction which is indispensable if the desired 
degree of precision is to be attained—e.g., the correction for turbulence in the 
measurement of viscosity performed with capillaries of too great a diameter; 
for this reason, all such results of Kassel and Scheuer are too high. 

d) It is possible to judge the accuracy of certain numerical data, which are 
not directly comparable with each other, by referring them to similar conditions 
by means of suitable formulae or diagrams. Thus, at temperatures appreciably 
below the boiling point at normal pressure, the variation of the density of a 
liquid is linear, within about 0.01 %, for an interval of 20 to 30 degrees. It is 
precisely in order to permit of the comparison of measurements, executed at 
different temperatures, that we make a point, at the International Bureau of 
Standards of Brussels, of determining the temperature coefficients of those 
constants. 

e) Further, one can detect immediately the erratic behaviour of certain groups 
of results by means of suitable graphs; such are: the dispersion, by plotting the 
refractive index as a function of the inverse square of the wavelength; or the 
curve of saturated vapour pressure, with the logarithms of the pressure as ordi¬ 
nates and the inverse of the absolute temperatures as abscissae. 
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C. CRITERIA OF COMPARISON 

Here the results of measurements of the same constant, carried out by different 
authors, are compared. 

a) The concordance of the values given by several authors, observed on samples 
of diverse origin and with different apparatus, is generally an evidence of correct¬ 
ness, for truth alone is unique, while error is manifold. But one ought to make 
sure that these concordant results have not been determined on the same sample 
of substance which has passed from hand to hand; or again that the new data 
are not just a copy of results published previously. Thus the samples of Vsoamyl 
compounds which were used in the investigations of Landolt and of his colla¬ 
borators on the dielectric constant and the magnetic rotatory power were all 
the same; accordingly the absolute agreement of densities given by this series of 
investigators cannot be considered as a confirmation of their exactness. 

b) The personality of the author also plays a part; has he generally shown 
evidence of a critical outloolc in the choice of the method of purification of his 
samples and in the evaluation of the degree of precision of his physical methods? 
One should not fear too much modesty on this point; Collardeau ^ has shown 
that Regnault himself enormously exaggerated the precision of his determina¬ 
tions of coefficients of expansion of gases. 

' With regard, for instance, to surface tension, all the measurements of some 
laboratories, executed by the stalagmometric method, are tainted with syste¬ 
matic errors. 

c) The measurements of a specialist are of infinitely more weight than those 
of a newcomer or of one of those observers who have acquired the unfortunate 
reputation of filling the periodicals with premature publications. Again an 
author, who is well known for his researches on viscosity, would not indeed 
appear to be worthy of any confidence, when it is found that he is generally in 
disagreement with other specialists such as Thorpe, and further, when he gives, 
and without mentioning the divergence to the reader, such different values for 
the viscosity of benzene at 25° as: 

7]. 105 = 532 (1904), 598 ( 1905 ) and 614 (1908). 

d) At the same time the results of systematic research on a particular constant 
are much preferable to values determined incidentally during the course of work 
on a different object; in his fine papers, Walden gives the freezing point below 0° 
of a large number of organic compounds; in spite of the well-deserved reputation 
of their author, these values do not offer any guarantee, because he has evidently 
used an inaccurate scale of temperature, neglecting the correction for the emergent 

^ E. Collardeau, Les approximeUiona dans Us mesures physiques, 1 Vol. Paris, 1906. 
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stem of his thermometer, so that his freezing points below the ice point are much 
too high. It should be noted here that if the freezing point to be measured is 
below 0°, this correction is negative and consequently the freezing point given 
by the author will be much too high and, in distinction to the usual case, here 
the best melting points arc the lowest and not the highest ones. 

e) Finally, all other considerations being put aside, the most recent work is 
more likely to be the best: results prior to 1900 are rarely useful except when 
they derive from classical authors such as Perkin, Young, Thorpe, Bruhl, etc. 
It is necessary however to make sure that the contemporary author is up to 
date with the subject, since, in the domain of pure compounds, results proving 
an inconceivable ignorance of previous work are published every day; many 
authors, including Ramsay in 1910, have used sodium for dehydrating ethyl 
alcohol, and lime for methyl alcohol, although it had been shown by Crismer 
in 1907, by means of the critical solution temperature test, that in both these 
cases an equilibrium was established between alcoholate and hydrate and that 
therefore the dehydration of alcohol was incomplete by such methods. 

4. ARRANGEMENT OF THE TEXT 

A. ORDER OF THE COMl^OUNDS 

The substances are arranged according to their composition and thcii* chemical 
function; first all the acyclic hydrocarbons, saturated and unsaturated; then the 
aromatic hydrocarbons and the polymethylenes (c^/efoparaffins); fmther on, the 
halogenated derivatives in the same order; the oxygenated derivatives (alcohols 
and ethers, aldehydes and ketones, acids and esters), the nitrogen compounds 
(amines, nitriles, nitro derivatives, amides, etc.), mixed compounds (oxyhalogen- 
ated, nitrohalogenated compounds, etc.), and finally sulphur and phosphorus 
derivatives, etc. 

In each group, the compounds of the aliphatic series come first, then those 
of the aromatic and polymethylene series with heterocyclic derivatives at the end. 
For some compounds where comparative data are scarce, we merely refer to 
the literature (small text). 

B. ORDER OF SUBJECT MATTER 

For each compound, general considerations on the method of purification are 
followed by criteria of purity and bibliographical sources. We note always whether 
the compound has been the subject of a publication by the International Bureau 
of Standards of Brussels. The constants studied are always placed in the same 
order: constants of heterogeneous equilibrium, then constants in the vapour, the 
liquid and the crystalline state, and finally heat constants. 
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C. NUMERICAL VALUES GIVEN 

For each constant, there are given all the values which have not been eliminated 
by using our intrinsic criteria and which do not differ too much from the most 
probable values given by recognised specialists. When reliable comparative data 
are lacldng, figures showing a sufficient degree of agreement are retained; this 
however is somewhat rare. 

One will not be surprised to see frequently quoted the data of the International 
Bureau of Standards (B.E., for Bureau d’Etalons) of Brussels, as that laboratory 
has specialised in that kind of work for twenty-five years, but there has been no 
hesitation in rejecting the data of this laboratory when later work has shown 
its inacciu’acy. 

D. BIBLIOGRAPHICAL REFERENCES 

The origin of the numerical data in the text is shovm by bibliographical references 
with the name of the author and the date of publication. These refer to the 
bibliography at the end of the work. 

E. BIBLIOGRAPHICAL TABLE 

This table gives all the original works quoted in the text in the alphabetical 
order of the authors and the seniority of their publications; it contains some 
uotes on the value of such and such particular work, and is prefaced by a short 
historical review of the subject. 

F. TABLE OF FORMULAE 

This table contains the empirical formulae and the names of all the substances 
measured, classified according to the order adqpted in the tables of Chemical 
Abstracts, published by the American Chemical Society. 

5- NOTES CONCERNING SYMBOLS AND UNITS 

A. SYMBOLS 

The chemical compounds are represented by their formulae and their names; 
these are also given in the table of formulae at the end of the book. 

Below, the symbols which are used in this work are listed. Their choice is 
derived from the conclusions of the International Commission for the Unification 
of Physico-chenoical Symbols (Z. Electrochem., 27 (1921) 527), and as far as 
possible it takes into account the recommendations of the ‘‘Report on Symbols 
for Thermodynamic and Physico-chemical Quantities, and Conventions Relating 
to their Use” (Trans, Chem, Sac,, (1937) 2091) which has recently been amended 
by the XIVth Conference of the International Union of Chemistry (London, 
July, 1947). 
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Physical constants 


Degrees (Centigrade) 

Degrees (Kelvin) 

Pressure 

Millimetres of mercury 

t° 

IJIO 

p 

mm 

Atmospheres 

Kilogram/cm^ 

C.G.S. units 

atm 

kg/cm^ 

C.G.S. 

Polyphasic equilibria 




Liquid 

L. 

! Saturated vapour pressure 

Pv 

Gas 

G. 

Melting or freezing point 

M.P. 

Vapour 

V. 

Transition point 

Tr. P. 

Solid 

S. 

Boiling point 

B.P. 

Crystal 

c. 

Critical point 

t°cr 

Critical constants 

cr. 

Critical solution point 

t° cr. s. 

Heat constants 




Calorie 



cal 

Specific heat or heat of combustion at constant volume 

Ct> 

Specific heat or heat of combustion at constant pressure 

Cp 

Constants of state 




Density 

d 

Dielectric constant 

t 

Viscosity 

'n 

Rotatory power 

a 

Surface tension 

Y 

Magnetic susceptibility 

X 

Refractive index 

n j 

„ rotatory power 

1 

K 


B. UNITS 

In order to facilitate the use of this work we have been careful to reduce the 
results of different authors to the same system of units, where this has appeared 
to be useful; below will be found some comments on this subject. 

a) 0° of ih^ centrigrade scale of temperature 

The temperatures are expressed sometimes in Centigrade degrees (t°), sometimes 
in absolute degrees (T*^). Unfortunately, a factor of uncertainty about the corre¬ 
spondence of these two scales results from the disagreement which has existed 
for a long time with regard to the exact value of the zero point of the Centigrade 
scale on the absolute scale. German publications generally accept the value 
0 ® t = 273.18® T of the Physikalisch-Technische Eeichsanstalt of Charlottenbui;g, 
recognised by German law (see L. Holborn, K. Scheel, and F. Henning, 
Wdrmetabellen^ 1919, p. 7). The Dutch school uses the scale of the Cryogenic 
Laboratory at Leyden, on which the zero point is at 273.12® T. The American 
school, on the contrary, makes use of the scale of the National Bureau of Standards: 
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0 ° t = 273.16° T. It is necessary to take into account these differences when 
comparing results of authors from different countries; fortunately subsequent 
researches have led to agreement on an intermediate value of 273.15° T. (Report 
of the 7th International Congress on Cold, The Hague, 1937, and Decisions of 
the 8th Conference of the International Bureau of Weights and Measures at 
Sevres, in October 1948: 0° t — 273.15° T). 

b) International Scale of Temperature 

Thanks to the initiative of the International Bureau of Weights and Measures 
of Sevres the chief laboratories interested in that matter have agreed on an 
empirical and provisional definition of the International Scale of Temperature. 
This scale is defined from two different points of view: by adoption of some fijced 
points of reference and by interpolation formulae for the intermediate regions, 
with the aid of the platinum resistance thermometer. In addition, some secondary 
fixed points have been accepted; their value is given below so far as they are 
useful for us. 


Fundamental fixed points of the International Scale of Temperature 

1 ) Temperature of equilibrium between liquid and gaseous oxygen at a pressure 
of a standard atmosphere (boiling point of oxygen: —182.97°) 


1^780 + 


21.94 Ig 
1-0.261 


2 ) Temperature of equilibrium between ice and water, saturated with air, at 
a pressure of a standard atmosphere (melting point of ice: 0°). This temperature 
is at present defined as being 0.0100° lower than the triple point of water. 

3) Temperature of equilibrium between liquid water and its vapour at a pressure 
of a standard atmosphere (boiling point of water: 100°) 


^'760 


+ 


64,5 Ig 


po 


1 - 0.1979 Ig 

^ po 


4) Temperature of equilibrium between liquid sulphur and its vapour at a pressure 
of a standard atmosphere (boiling point of sulphur: 444.60°) 


^760 + 


158.92 Ig-^ 


1 


■ 0.234 Ig-^ 


c) Secondary fixed points at low temperatures 
This agreement will doubtless lead in the future to greater homogeneity between 
the results of authors of different coimtries, but for those which are already 
recorded in the literature, there are certain peculiarities to which attention should 
1 Comptes Itendua, 9th Conference Paris (1948) 32—49. 
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be drawn: side by side with some very recent measurements in which use has 
been made of the International Scale defined as above, the majority of the values 
for temperature given in this work, are based on a series of standard points, 
which were used for the calibration of the thermometers and which do not 
always agree exactly with the values deduced from the above International Scale; 
the differences are, however, in general negligible. 


Temferatures below (T : the numerous results of Timmermans are reported on 
a scale determined by the following fixed points: 


Substance 

Old scale 
(1912) 

Corrected scale 
(1922) 

Scale of the National 
Bureau of Standards 
(1947) 

CCI 4 

-22.95 

-22.85 

_ 

CjHjCl 

-45.0 

-45.2 

— 

CHCI3 

-63.3 

-63.4 

— 

CHjCOAHs 

-83.4 

-83.6 


C.H 5 CH. 

-94.5 (*) 1 

-95.1 

-94.991 

cs. 

— 111.6 i 

-111.85 

— 

CaH 50 C,H 5 (a) 

-116.2 i 

-116.3 

— 

(b) 

-123.3 i 

1 -123.3 

— 

C,H„CH, 

-126.4 ! 

1 -126.35 

-126.57 


-158.05 (^) 

-160.0 

-159.890 


N.B. There is no important difference except for toluene and isopentane. The 
measurements of Timmermans et aLy using the hydrogen thermometer scale of 
the cryogenic laboratory at Leyden and the determinations of Skau (J. Phys. 
Chem.y 37 (1933) 609) which were made on a thermocouple scale, give 
slightly different values. In order to avoid any confusion, all the results of 
Timmermans have been expressed on his old scale, without later corrections. 

d) Secondary standards above (P 

Between 0° and 160° other difficulties appear (see Annexe II of the Report of 
the International Bureau of Physico-chemical Standards for the period 1936—1937, 
presented to the Xllth Conference of the International Union of Chemistry at 
Rome in May 1938). 

At the International Bureau of Physico-chemical Standards, the secondary 
standards, which we used, are the boiling points of pure organic substances which 
were determined with the greatest care by Ramsay and Young on the air ther¬ 
mometer scale some 50 years ago; until now the values adopted were considered as 
exact and reproducible to about 0°05, and were the standards generally adopted. 

^ J. Timmermans, CcmrnuriicatioriSy Leyden, Supplements 51b (1924), 64a (1928). J. Tim- 
MBRMANS, H. VAN DBR Horst and H-Kamerlingh Onnbs, Comptrend., 174(1927) 368; Arch, 
merl. Ill A, 6 (1922) 1180 and Communications, Leyden, No. 157 (1922). 
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During recent years, Zmaczynski, Wojciechowski, Bylewski, Swietos- 
LAWSKi, on the one hand, and a number of American scientists working at the 
National Bureau of Standards on the other (Mair, Bruun, Smith, and Matheson) 
have moreover measured the boiling point of the same compounds, using the 
resistance thermometer, and samples of the compounds which had been care¬ 
fully purified and of which the constants (density and refractive index) coincided 
with those of the samples of the “International Bureau of Standards”; in certain 
cases, the authors even used samples provided by our laboratory. Generally, the 
values found by these authors for the boiling points are slightly lower than those 
which we have adopted. In the most unfavourable case (normal butyl alcohol) 
the divergence is as much as 0.28°. 


The following table summarizes these observations 



S. Young 

Nat. Bur. Stand. 

Swietoslawski 

Compounds 


(It 

dp 

t° 

dt 

dp 

t° 

dt 

dp 


27.95 

0.37 

27.854 

0.381 



CsHjBr 

38.40 

0.3C 

— 

— 

38.402 

— 

CSj 

46.25 

0.42 

— 

— 

46.270 

— 

CHCla 

61.20 

0.38 

— 

_ 

— 

— 

004 

! 76.75 

0.44 

— 

— 

76.786 

— 

C.H, 

80.20 

0.43 

80.101 

0.427 

80.110 

— 

HjO 

100.00 

0.37 

100.00 

0.367 

100.00 

0.3666 

C.H5CH, 

110.80 

0.42 

110.625 

0.463 

(110.615) 

— 

CeH^Cl 

132.00 

0.49 

— ! 

— 

131.842 

— 

CeH^Br 

156.15 

0.53 

— 

— 

156.010 

— 

C,H.NH2 

184.40 

0.51 

— 

— 

— 

— 

CeKsNOj 

210.85 

0.48 

— 

— 

— 

— 

C,oHb 

218.00 

0.58 

1 

— 

— 

— 


S. Young (1910); B.J. MAm(1932); M. Wojcibohowski (1936—37); M. Wojciechowski 
and E. Smith (1937); A. Zmaczinski (1930 — ^36); W. Swietoslawski (1934); T. Bylewski 
(1932); M. M. Hicks-Bruun and J. H. Bruun (1932); E. R. Smith and H. Matheson (1938). 
N.B. The value in parentheses is less certain than the others. 


e) Calorific values 

These values are always expressed in cal (usually cal 15°): the heats of com¬ 
bustion expressed in joules by the National Bureau of Standards have been 
converted to calories by using as conversion factor: 

1 International Joule = 1.00032 absolute joules 

1 cal 15° == 4.185 absolute joules 

See National Bureau of Standards (1947). 
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The heats of combustion, expressed at constant volume or pressure per g of 
substance weighed in vacuo, have only been retained from measurements performed 
after 1921, since benzoic acid was only adopted as thermochemical standard at 
the Illrd Meeting of the International Union of Chemistry at Lyons in 1922. 
The values given by the IVth and the Xllth Conferences (1922—1928) for the 
heat of combustion of pure benzoic acid are as follows: 


0^ 

6323.3 cal 16° 

18° 

6319.4 cal 15° 

15° 

6320.1 

19° 

6319.2 

16° 

6319.9 

20° 

6319.0 

17° 

1 

6319.6 

21° 

6318.8 


In addition, the Xlllth Conference (Zurich 1936) adopted as secondary ther¬ 
mochemical standard succinic acid, for which the heat of isothermal combustion 
at 20° is 3025.5 cal 15°. 

Roth and Lamprecht (1938) have made a further revision of the heats of 
combustion of benzoic and succinic acids, but their agreement with the standard 
value is not perfect. 

f) Other ufhits 

Viscosity (>)): the centipoise represents lO—^ Q. (J, g. units. 

Surface tension (y): always expressed in dynes per cm^. 

Rotatory power and magnetic susceptibility expressed in specific units, i,e. per 
g of substance. 

Heat constants are always specific and not molecular values; in case of reduction 
of the second one to the first, we have used, so far as possible, the molecular 
weights given by the authors themselves (value in brackets); or else we accept 
the following values of the atomic weights: 


c 

12.000 

F 

19.000 

H 

1.0078 

Cl 

36.466 

0 

16.000 

Br 

79.92 

S 

32.06 

I 

126.92 

N 

14.008 

P 

31.04 


In the Project No. 44 of the Researches sponsored by the American Petroleum 
Institute, and carried out at the National Bureau of Standards at Washington, 
tables of spectra of hydrocarbons (Raman, infra-red, ultra-violet, and mass 
spectra) are collected. These tables have not been reproduced in the present work. 




TABLES 




1. HYDROCARBONS 


The hydrocarbons and in particular the paraffins and benzene are a first rate 
physico-chemical material. Accordingly, their constants have been the subject 
of a very great number of determinations; nevertheless, many of their physical 
constants are not yet knowm with the accuracy desirable. 

A. PARAFFINS 
METHANE CH 4 

Bibliography: Malisoff and Egloff (1918) 

It is rather amazing to find that the exact values of the physical constants of 
methane have not yet been determined. In fact, very few results can be accepted 
'as data worthy of contemporary science; this is due, on the one hand, to the 
impurity of the gas yielded by old methods of preparation and, on the other 
hand, to the uncertainty of the low temperature scale used in many cases. 

Preparation of methane in the pure state: Baumk and Perrot (1909) 

Six methods have been used for the preparation of methane: 

P) Calcination of a mixture of sodium acetate and sodium hydroxide. 

2 ®) Decomposition by water of organo-magnesium compounds formed from methyl 
halides. 

3®) Action of zinc-copper couple on methyl iodide. 

4^) Action of methyl iodide on sodium ammonium. 

5^) Decomposition of aluminium carbide by water. 

G®) Action of metallic sodium on acetonitrile. 

The first, second and third methods produce methane with impurities whose 
complete elimination is very difficult (ethane, ethylene, acetone, etc.). The fourth 
and fifth methods produce methane which is easier to purify (water vapour, 
ammonia, etc.). Only the sixth method gives directly a very pure gas. 

Moreover, air is very soluble in liquid methane and escapes during freezing; 
and is therefore easy to eliminate completely. In any case, the purification must 
be completed by very narrow fractional distillations. 

The best criteria of purity are the constancy of the saturated vapour pressure 
during the isothermal liquefaction, the constancy of the freezing point along the 
freezing curve and, finally, the value of the critical constants. At present, industry 
produces methane which is approximately pure. 
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Constants. — Polyphasic equilibria 

Critical constants: Survey by Pickering (1924) — t.°cr: Still not known with 
a sufficient degree of accuracy; the gas used by Cardoso (1913—15) was very 
pure but unfortunately his thermometric scale was unreliable in that tempe¬ 
rature region. 


p cr.atm. j d cr. j 

i ; “j 

45.60 i 0.1623 j Cardoso (1913—15) 

i _ 


Saturated vapour pressure: the values given by Cardoso are unreliable owing 
to his temperature scale; the best- values have l)e(*n obtained by Henning and 
Stock (1921) or Stock, Henning and Kusz (1921) 



p mm 

T 

t° 

p mm 1 

--161.37 

760 

1 -173.49 

249.4 i HENNmo and Stock (1921) 

-162.45 

691.1 

-181.87 

94.2 ; 

-164.77 

570.9 

-186.67 

46.7 C. ’ 

-170.49 

536.6 

-192.89 

16A) C. j 

!_ __ 1___ _ _ 


Triple point (p mm) 

! 87.4 

Frank and Ci/usivs (1937) 


i 87.5 

Clusixis and Popr (1940) 


1 87.75 

Staveley and Gupta (1949) 

Melting point 

j -182^^49 

Clusius (1929) and Clusius and Weioand 
(1940) 


1 ~182°52 

C -Lusius and Popp (1940) 

gVansition point 

1 ~252°66 

Clusius (1929) and Clusius and Weigand 
(1940) 


-252°74 

Clusius and Popp (1940) 


Melting curve: Clusius and Weigand (1940) 



p atm. 


p atm. 


p atm. 

-178.53 

155.6 

-180.01 

96.2 

-181.22 

48.3 

-178.78 

145.8 

-180.25 

86.8 

-181.46 

39.0 

-179.02 

136.25 

i -180.50 

i 77.1 

-181.75 

28.8 

-179.28 

126.3 

1 -180.75 

67.2 

-181.95 

20.7 

-179.54 

115.3 

1 -180.98 

; 58.2 

-182.23 

9.5 

-179.16 

106.9 

: -180.98 

58.0 

-182.49 

0.115 (87.4 ram) 


Weight of the normal litre in the gaseous state : 0.71G8 g Baume and Perrot (1909) 
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Isotherms 

Keyes and Burks, (1927) (between 0 ® and 200° and from 30 to 250 atm.) 
Kvalnes and Gaddy, (1931) (between —70° and +200° and from 1 to 1000 atm.) 
Michels and Nederbragt, (1935—36) (between 0 ° and 150° and until 80 atm.) 


Heat constants 


Specific heat: Clusius (1929) and Olusius and Perlick (1934) 



Vp 

1 t" 

1 

Cp 

.... 

t° 

Cp 

C. I -262.77 

0.05951 

1 

! 

i -254.28 

0.3196 1 -214.8 

0.5284 

-262.32 

0.06606 

1 -253.95 

0.3613 

-211.7 

0.5410 

-262.12 

0.06974 

-253.43 

0.4474 i 

-208.0 

0.5498 

-261.75 

0.07261 

-253.17 

0.5374 1 

-205.9 

0.5583 

-261.12 

0.08003 ! 

-252.89 

0.8303 1 

-204.i5 

0.5634 

-261.04 

0.08602 

-252.62 

2.5263 1 

202.4 

0.5724 

-260.77 

0.08820 j 

-252.62 

3.0403 ! 

-201.2 

0.5771 

-260.02 

0.1072 1 

C. II -252.24 

0.7529 ! 

-198.1 

0.5852 

-259.91 

0.1156 i 

-252.16 

0.6224 

-197.5 

0.5926 

-259.62 

0.1180 1 

-250.30 

0.2881 

-193.7 

0.6026 

-258.92 

0.1275 

-248.2 1 

0.3076 : 

0.3289 : 

-193.6 

0.6060 

-258.65 1 

0.1380 

-246.4 i 

-190.1 

0.6217 

-258.06 1 

0.1460 i 

-244.6 i 

0.3453 

-189.4 

0.6250 

-257.69 ; 

0.1578 ! 

-242.4 

0.3637 i 

-186.1 

0.6313 

-257.22 i 

0.1815 

-237.9 

0.3987 ' 

; -185.9 

0.6356 

-257.16 

0.1773 1 

-235.1 

0.4324 ; 

L. -177.7 

0.7991 

-256.19 i 

0.2004 1 

1 -228.7 

0.4593 1 

-175.4 

i 0.8016 

-255.85 

0.2202 j 

! -226.4 

0.4711 j 

-174.2 

0.8047 

-255.83 ' 

0.2239 

! -223.4 

0.4884 i 

-171.1 

0.8090 

-255.23 

0.2517 

! -220.6 

0.5026 i 

-167.8 

0.8115 

-254.36 

0.3184 ' 

-217.4 

0.5149 




Jfcat of vaporisation 

j 

1 1 

j 126.9 cal 157g at 246.1 mm ; 

1 (— 173°56 according to Henning ! 

and Stock) ' 

j Frank and Clusius (1937—30) 

Heat of melting 

13.973 cal ]57g at -182°49 1 

13.964 

Clusius (1929) 

Clusius and Popp (1940) 

(M. W. 16.041) 

Heat of transition 

1.13 cal 157g at —252°66 

0.978 

Clusius (1929) 

Clusius and Popp (1940) 

Heat of cornbustion 

13267 cal 157g at 30“ (cp) 

Rossini (1931) (corr.) 
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DEUTEROMETHANE CD 4 

Constants: Clusius and Popp (1940) (M. W. used: 20.0624) 
Melting point: —183°38 

Transition points: III ~246'^06; IIIII —250°91 
Triple point: 78.9 mm 
Melting curve 



p atm. 

i 

p atm. 

1 

* 

p atm. 


p atm. 

-179.21 

168.25 

1 -181.00 

94.5 

-181.69 

67.1 

-183.39 

39.6 

-179.49 

156.7 

1 -181.07 

91.9 

i -181.71 

66.2 

-183.43 

38.2 

-179.85 

142.5 

: -181.20 

86.:i 

: -181.93 

57.6 

-183.67 

28.2 

-180.16 

128.75 

-181.21 

86.1 

* -182.95 

56.6 

: -183.90 

18.9 

-180.46 

117.0 

-181.24 

85.6 j 

i -183.18 

47.85 

-184.17 

8.4 

-180.68 

107.65 

-181.45 

76.6 

1 -183.19 

47.6 

! -184.38 

0.104 

-180.98 

95.0 

-181.46 

76.35 






Specific heat 


t° 


I 

- 



C. Ill -261.98 

0.06729 

1 

1 -250.24 

0.44062 

-243.25 

0.37682 

-261.65 

0.06878 

-250.02 

0.32150 

-242.03 

0.3808 

-259.78 

0.08822 

! -249.84 

0.32748 

-241.63 

0.38280 

-258.82 

0.09969 

; -248.92 

0.39377 

-239.18 

0.39028 

-257.99 

0.11664 

-248.68 

0.39925 

-238.72 

0.3878 

-257.49 

0.12660 

: -248.59 

0.39975 

-237.69 

0.39377 

-256.37 

0.14666 

: -247.95 

0.46206 

-234.66 

0.40673 

-256.09 

0.15352 

! -247.59 

0.62187 

-230.36 

0.42268 

-255.52 

0.16548 

i -247.37 

0.56.324 

-227.12 

0.43564 

-254.58 

0.195.39 

' -246.86 

0.70031 

-223.47 

0.44511 

-254.48 

0.19688 

-246.72 

0.81744 

-220.07 

0.45159 

-253.96 

0.21134 

-246.62 

0.82941 

-216.46 

0.46256 

-253.76 

0.21533 

-246.67 

0.90717 

-208.79 

0.47851 

-252.82 

0.25421 1 

-246.34 

; 1.4455 

-196.88 

1 0.50243 

-251.47 

0.36125 1 

-246.31 

■ 1.4554 i 

-192.71 

0.51140 

-251.16 1 

1.4854 

! -246.24 

1.7994 i 

-189.26 : 

0.51788 

-261.06 i 

2.1134 

I -246.16 

3.2000 

-188.63 

0.51988 

-251.04 i 

4.6505 

1 -246.11 

3.6037 

L. -181.04 ! 

0.67190 

-251.01 ; 

5.6872 

i C. I -246.02 

1.9958 

-179.43 

0.6739 

-261.01 1 

6.3203 I 

; -245.74 

0.60412 

-178.14 

0.6749 

C. II -260.96 1 

2.8262 ! 

! -246.69 

0.56224 1 

-173.08 : 

0.68087 

-260.81 1 

1.0916 

i -246.08 

0.39726 

-168.49 : 

0.68387 

-260.29 

0.50443 

! . -244.49 j 

0.38480 

-164.22 ; 

i 

0.68735 

Heat of melting 



Heats of transition 


10.761 cal 167g 

II-^I 2.926 cal 157g j 

in ^ II 0.9869 cal 167g 
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MONODEUTEROMETHANE 


CH3I) 


Constants: Clusius and Popp (J940) (M. AV. used: 17.0390) 

Melting point: —182°74 
Triph point: 84.5 mm 

Transition points: II-> I — 249°97; IIIII —257^28 
Mdting curve 



[ ■" ■■ 'll 

p atm. j! 


p atm. 

j" / 1 

p atm. 


1 p atm. 

180.76 

77.r, j| 

-181.17 

6 i.r> 

i| 1 

j: -181.57 

46.1 

ii -182.17 

22.65 

-180.97 j 

69.4 i! 

-181.18 

61..3 

!i -181.76 

38.2 

i; - 182..3.3 

16.6 

-181.01 1 

1 

68 ..S 1 

-181.,37 

53.7 

!; -181.94 

:ji.i 

j: - 182.41 

12.8 


heat 




Cp 

II 

t^ 


i 

; 

t" 

Cp 

C. Ill 

-261.80 

0.0599 


-251.28 

0.430 

i 

1 

-233.90 

0.407 


-261.31 

0.0604 


-250.84 

0.568 

! 

-232.68 

0.417 


260.31 

0.0775 


-250.57 

0.582 


-231.71 

0.422 


-260.06 

0.0857 


-250.50 

0.6960 

I 

-229.47 

0.435 


- 258.66 

0.133 


250.35 

0.7835 

1 

227.13 

0.449 


-258.41 

0.145 

1 

250.14 

2.148 

‘ 

-224.39 

0.464 


- 257.78 

0.257 


-250.13 

2.764 


- 221.80 

0.472 


-257.64 

0.472 


-250.11 

3.404 


-218.34 

0.485 


-257.61 

0.569 

! • 

-250.02 

3.727 

i 

; 

-217.00 

0.492 


-257.51 

0.998 


-250.02 

4.038 

i 

1 

-215.36 

0.495 


257.46 

1.673 

|i 

-250.02 

6.849 

i 

-209.13 

0.520 


-257.40 

2.418 

j c 

I -249.71 

0.6151 


-204.01 

0.536 

II 

-257.28 1 

1.027 

-249.33 

i 0.335 

jl 

-200.74 

0.552 


-257.27 I 

1 0.878 


-248.66 

0.318 

-194.48 

: 0.565 


--257.17 

0.529 

li 

-248.10 

0.317 


-189.77 

0.587 


-257.11 

0.245 

ii 

ll 

—247.55 

0..322 

j| 

-186.70 

1 0.595 


-256.46 

i 0.167 

1 

j' 

-246.52 

0.329 

1 ; 

L. -180.70 

0.7600 


-255.51 

! 0.189 

Ij 

-245.75 

0.331 

|| 

-180.66 

0.7629 


-255.36 

! 0.194 

jl 

-243.56 

1 0.345 


-176.79 

0.7665 


-255.06 

i 0.201 


-241.28 

0.358 

L 

-176.25 

1 0.7723 


-254.16 

1 0.229 

'i 

-239.68 

0.370 


-- 175.98 

j 0.7747 


253.44 i 

0.265 

!- 

-238.27 

0.378 

i 

-175.43 

1 0.7847 


-253.09 ! 

0.282 

-237.92 

: 0.381 

ij 

-172.84 

0.7929 


-252.02 

0.359 

1 

-236.78 1 

1 0.390 





-251.67 

0.386 

1 ; 

i 

-235.66 

1 0.396 

1 

1 




Heat of melting 


12.76 cal 167g 


Heats of transition 


II I: 2.61 cal 157g 


111 11: 0.79S cal 15°/g 






24 
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ETHANE C^He 

The purification of this gas is as difficult as that of methane. Method No. G 
gives the best results (Cardoso and Bell, 1912). 

The equation of state of ethane has been the subject of a critical survey by 
Sage, Webster and Lacey (1937). 


Constants 

Critical constants: Survey by Pickering (1924) 


C cr. 

p cr. atm. 


32.1 

48.0 

Lc, Newitt and Ruhemann (1941) 

32.10 

48.85 

Cardoso and Bell (1912) 

32.27 

i 48.20 

Beattie, Su and Simard (1939) 


Saturated vapour pressure 



p atm. 


p atm. 

! 

1 

p atm. : 

<-^137.424 

0.0245 

-97.452 

0.6073 

-85.858 

1.1619 

Loomis and Walters( 1926) 

-129.893 

0.0522 

-95.437 

0.6804 

-85.334 

1.1881 


-125.836 

0.0762 

-94.539 

0.7210 

-84.781 

1.2289 

>> 

-118.704 

0.1400 

-93.410 

0.7696 

-84.046 

1.2761 


-114.775 

0.1886 

-91.654 

0.8499 

-83.302 

1.3264 


-110.531 

0.2573 

-90.697 

0.8963 

-82.469 

1.3900 

*1 

-107.631 

0.3160 

-89.382 

0.9634 

-81.730 

1.4347 


-105.224 

0.3693 

-88.521 

1.0040 

-80.874 

1.4974 


-103.985 

0.4033 

-88.023 

1.0366 

-80.383 

1.5340 


-101.460 

0.4743 

-87.146 

1.0800 

-76.916 

1.8110 


-103.558 

0.4430 

-86.551 

1.1208 

-73.251 

2.1441 


- 99.098 

0.5498 






-88.69 

0.9924 

-46.98 

6.073 

-9.88 

18.448 

Porter (1926) 

-69.67 

2.496 

-38.58 

8.044 

-4.43 

21.185 


-67.64 

2.733 

-35.26 

9.229 

-0.07 

23.544 

,, 

-62.20 

3.414 

-29.94 

10.536 

+5.68 

26.837 

,, 

-56.85 

4.225 

-24.51 

12.354 

10.42 

30.106 


-51.28 

5.207 

-20.13 

14.043 

15.10 

33.468 


-48.06 

5.838 

-14.36 

16.421 




0 

23.57 

25 

41.37 

- 

- 

Be.attie, Hadlock and 
Poffenberger (1935) 
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Boiling point 

— 88°62 j Porter (1926) 

— 88°633 I Loomis and Walters (1926) 


Melting CAirve 


i 

p atm. 

.0 i 

! 

p atm. j 

~] 82.81 

0.001 

-182.42 , 

24.6 Clusius and Wetgand (1940) 

-182.71 

6.1 

j -182.:i3 1 

30.3 

- 182.59 : 

13.2 

! -182.23 i 

36.5 

-182.52 1 

18.7 

-182.13 j 

42.1 


Weight of the normal litre in the gaseom state: 1.3562 g Baume and Perrot (1909) 
Isotherms 

Beattie, Hadlook and Poffknberger (1935): (0.5 to 5 atm.; 25° to 250°) 
Sage, Webster and Lacey (1937): (21° to 125°; until 250 kg) 

Beattie, Su and Simarp (1939): (50° to 275°) 

PROPANE C 3 H 8 

Prepared in the pure state by using butyronitrile and sodium (Timmermans, 
1920). This gas is also obtained by fractionation of mixtures of natural gaseous 
hydrocarbons (Francis and Robbins, 1933). Survey of the thermodynamic pro¬ 
perties: Sage (1934 -36) (the properties of this gas are not yet well determined). 


Constants 

Critical constants: Survey by Pickering (1924) 


t° CT 

p or. atm. 

i 

1 

96.81 

42.01 

1 

1 Beattie, Hadlock and Poffenberger (1935) 


Saturated vapour pressure 


t° 

p mm 

1 

j t^ 

p mm 

t’ 

! 

p mm ; 

-107.020 

11.61 

-78.079 

111.03 

-52.951 

458.13 

Kemp and Egan (1938) 

- 99.890 

22.00 

; -70.300 

179.92 

-48.112 

578.89 


- 93.368 

37.39 

1 -63.284 

268.33 

-44.404 

686.19 


- 85.863 

65.44 

' -58.228 

1 

1 351,66 ! 

-41.748 

t 772.71 

- 
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Boiling foint 

—42°12 Kemp and Egan (1938) : —42®2 ! Grosse (1937) 

—42°17 Hicks-Bruun and Bruun (1936) I —42°3 | Francis and Robbins (1933) 


Freezing 'point 


™ 187^1 j Hicks-Bruun and Bruun (1936)i; — 187‘^71 i Kemp and Egan (1938) 


Weight of the normal litre in the gaseous stale 

O'" 2.02000 g !i Timmermans (1920) 

25'’ 1.8324 g i Kemp and Egan (1938) 


Molecular Weight: 44.096 Casado. Massie and Whytlaw-Gray (1949). 


Isotherms: Burooyne (1940) (—30'^ to 20 : until 60 atm.) 

Eeamer, 8age and Lacey (1949) (38" to 238''; until 700 atm). 


Specific heat 

.* Kemp and Egan (1938) {M, W 

44.092) 



t'’ 

Cp 


t° 


t' 

<'p 

4'^ 

t 


0. -256.80 

0.01963 


-214.00 

0.2117 

J 58.05 

0.46.52 ' 

-S7.3J 

0.4970 

-253.56 

0.03413 


-208.29 

0.2288 i; - 

150.24 

0.4673 

-82.9;! 

O..5031 

-250.05 

0.05122 


-202.20 

0.2467 j - 

144.31 

0.4693 1 

-72.27 

0..5()88 

-246.59 

0.06740 1 


-196.11 

0.2653 1 - 

137.26 

0.4730 

-66.12 

0.5111 

-242.65 

0.08769 ! 


-191.84 

0.2771 ; - 

130.42 

0.4741 

-60.11 

0.5174 

-238.58 

0.1105 ii 


1 ” 

123.47 

0.4780 

-53.96 

0..522U 

-234.31 

0.1329 ! 

L. 

-183.49 

0.4584 1 - 

116.36 

0.4809 ’ 

-48.25 

0.5286 

-229.48 

0.1516 


-177.68 

0.4596 - 

108.82 

0.4845 ; 

-43.40 

0..532J) 

-224.25 

0.1723 


-171.25 

0.4614 j - 

101.19 , 

i 0.4873 :: 



-218.68 

0.1922 


-176.71 

0.4632 ii - 

94.12 

1 0.4920 1 













Heat of vaporisation (B.P.) 101.8 cal 15'’/g I Kemp and Egan (1938) 

Heat of melting * 19.11 „ j 
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n-BUTANE 

The pure gas is prepared by the method of Frankland and Kolbe (1848) 
or by the method of Lebeau (1905). 

Seibert and Burrell (1915) succeeded in purifying, by fractional distillation 
at reduced pressure, the gas which had been prepared by action of zinc-copper 
couple on n-butyl iodide. 


Constants 


Critical constants: Survey by Pickerinu (1924) 


t° cr. I p cr. atm. 

...I___ 

153.2 I 35.67 I Seibert and Burrell (1915) 


Saturated vafour pressure 
p mm 


9.90 

36.26 

85.59 

145.58 

249.53 

338.77 

23.5 

42.5 

99.6 
207.4 
310.9 

3350 

4300 

5400 

6700 

10700 


Boiling point — 0°50 Aston and Messerly (1940) 

—0°5 Geosse (1937) 

Mdiing point —138®29 Aston and Messerly (1940) 

Transition point —165^60 


-78.043 

-60.482 

-46.874 

-37.328 

-26.639 

-16.846 

-67.7 

-60.0 

-45.0 

-31.3 

-22.7 

40 

50 

60 

70 

90 
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Weight of iJie litre in the gaseous state: 2.5185 g /710 mm Beckers (1930) 

Corrects the value given by Beckers (1927): 2.5192 g /710 rnm 

Deviation from Avogadro's law: (between 710 and 0 mm): 0.037039 Beckers (1930) 


Specific heat 



1 


1 


C. I -258.11 

0.01.16 

(’. 11 -159.39 

0.,3427 i 

Aston and Messerly (1940) 

-254.72 

0.02600 

-154.:}6 

0.3463 ! 

(M.W.: ,58.121) 

-250.80 

0.04227 

-146..38 

0.3521 i 


-246.45 

1 0.05887 

-142.99 

0.3568 ; 


-241.6.1 

' 0.08134 

L. -133.28 

0.4657 


-236.27 

0.1007 

-130.96 

0.4665 ' 


231.i;t 

j 0.1200 

-123.66 

0-4717 ; 


-224.29 

0.1449 

-110.87 

0.4767 i 


-218.57 

0.1619 

-104.67 

0.4805 ! 


-213.54 

0.1767 

- 87..53 : 

0.4855 ! 


-212.44 

0.1791 

- 76.,33 

0.4905 1 


-207.81 

0.19,33 

- 69.92 j 

0.4939 ; 


-206.89 

0.1946 

- ,57.22 , 

0.5008 i 


-200.86 

0.2083 

- 50.45 i 

0.,5039 1 

>> 

-198.19 

0.2135 

- 42.35 i 

0.5090 i 


-193.84 

0.2264 

- 34.73 i 

0.51,34 ! 


-187.40 

0.2417 

- 26.15 i 

0.5223 ! 


-180.88 

0.2568 

- 21.73 

0.,5315 1 


-174.99 ! 

0.2704 

- 11.12 

0.5384 ; 

„ 

-169.61 

0.2819 

1 

1 

- 5.02 i 

0.5413 ; 



Heat of vaporisation 

(B.P.) 92.13 cal]57g 

! Aston and Messerly (1940) 

Heat of melting 

1 

19.176 cal 157g 
17.98 oall57g 

i 

1 Hoffman, Parks and Barmore (1931) 

Heat of transition 

8.506 cal 167g 

Aston and Messerly (1940) 

\ 

1 

8.7 call57g 

i 

Huffman, Parks and Barmore (1931) 

1 


/50-butane or 2-METHYLPROPANE (CH 3 )oCn^CH 3 


Same remarks as for n-butane: the work of Huckel and Rassmann (1932) 
shows how difficult it is to prepare absolutely pure i^o-butane. 
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Constants 

Critical constants: Survf^y by Pickering (1924) 


cr. 

p cr. atm. 

d cr. t 

133.7 

36.54 j 

i _ 1 

Seibert and Burrell (1915) 

133.8 

— 

_ I 

Harand (1935) 

134.98 

36.00 

0.221 i 

Beattie, Edwards and Marple Jr. (1949) 


Saturated vapour pressure 



p mm 1 


p mm 

1 

! 

-85.090 

11.37 

-22.071 

498.08 

Aston, Kennedy and Schumann (1940) 

-71.704 

31.96 

-J 8.761 

572.67 


-56.431 

86.85 

-13.238 

716.13 


- -44.107 

174.26 

-11.609 

763.44 

: 

-27.576 

391.02 



i 

-66.7 

48.3 

-22.7 

491.2 

\^'ACKI^ER, Linn and Geosse (1945) 

-58.0 

83.8 ! 

-15.0 

666.7 

: 

-44.4 

178.9 

-11.9 

758.0 


-35.8 

271.3 

-10.4 

799.1 

' 

* -31.0 

342.0 I 



; 


p atrn. | 

1 

t“ 1 

p atm. 

1 

30 

3.941 i 

100 

! 19.573 

BE.4TTIE, Edwards and Marple Jr. (1949) 

50 1 

6.701 

125 

30.440 

75 1 

! 

1J.932 



( 


Boiling 'point 

-ll‘’7 

Wackher, Linn and Grosse (1945) 



-ir72 

Aston, Kennedy and Schumann (1940) 

Melting 'point 

-159^42 

Aston, Kennedy and Schumann (1940) 


Isotherms in the critical region: Beattie, Edwards and Marple Jr. (1949) 


Orthobaric liquid density 


t° 

d 

t" 

1 

d 

1 

1 

30 

0.549 

100 

0.428 

Beattie, Edwards and Marple Jr. (1949) 

50 

75 

0.518 

0.480 

125 

0.353 
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Specific heat: Aston, Kennedy and Schumann (1940) (M. W.: 58.121) 



Cp 


Op [I , 

Cp 


Cp 

V, -260.63 

0.0114 

-207.43 

0.19124 

L. -156.22 

0.4108 

-77.06 

0.4683 

-258.59 

0.0197 i 

-204.74 

0.19689 ! 

- 150.05 

0.4151 

-71.64 

0.4729 

--256.00 

0.0314 I 

-198.59 

0 . 212 : 1:1 1 

• 14.3.73 ! 

0.4168 

- 66.60 

0.47.54 

-252.62 

0.0455 ^ 

-190.94 

0.22897 ! 

-137..36 1 

0.4217 

-61..53 

0.4793 

-248.96 

0.0615 i 

-188.85 

0.23323 ! 

-130.32 1 

0.4260 

i -56.:i8 

0.4874 

244.71 

0.0802 : 

186.69 

0.23676 I 

-12.3.03 i 

0.4313 

-50.89 

0.4898 

237.42 

0.1066 ! 

-181.96 

0.24741 : 

-114.70 1 

0.4383 

1 -45.85 

0.4965 

232.65 

0.1243 ;i 

-180.47 

0.24985 ' 

-107.94 

0.4451 ! 

; -40.27 

0..5025 

-226.71 

0.1427 ; 

-175.65 

0.2629 1 

-104.46 1 

0.4463 

j -:i4.59 

0.5104 

-222.26 

0.1556 

-169..55 

0.2770 ^ 

98.71 ! 

0.4.506 

; -28.12 

0.5175 

-217.48 

0.1683 " 

-165.66 

0.2835 ;i 

- 92.85 ’ 

0.4569 

: -21.22 

0.5247 

-213.04 

0.17855 j; 

-162.59 1 

0.2882 j: 

- 87.29 * 

0.4611 

-16.14 

0..5275 

-210.37 

0.18509 

160.58 j 

1 

0.3011 ;! 

- 82.17 , 

0.4651 

i 

i ' 











Heat of vaporisation 


(B. P.) 87.634 cal 157g 


A.STON, Kksnet)y and Schl'siakn (1940) 


Heat of mellinij 


18.689 cal 157g 


PARAFFINS from C, (o Cg 

The series of normal parafiins, from Cg to has been the subject of a work 
by Shepard, Henne and Midgley (1931). The same substances, except pentane, 
were studied by Bruylants (unpublished data). B. E. has given data for some 
of them. 

For all those hydrocarbons, the criteria of purity, besides the constancy of 
the boiling point, are: 

a) the constancy of the freezing point. 

b) the constancy of the pressure of isothermal liquefaction. 

c) the value of the critical constants of vaporization. 

d) the constancy of the critical solution point in nitrobenzene and aniline for 
successive fractions. 

e) the constancy of the density of successive fractions. 


w-PENTANE 

Preparation of pure pentane 

Many data, attributed to w-pentane, refer to isopentane; the old values con¬ 
cerning this substance are unreliable. 
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9i-Pentane is prepared by two different methods, used for the first time by 
Young (1899), Young and Thomas (1897) and Young (1910). 

a) Extraction from petroleum ether by mixed sulphuric and nitric acids, followed 
by fractional distillation over a very small range. 

Shepard, Henne and Midgley (1931); Parks and Huffman (1930). 

b) Synthesis: from the normal amyl alcohols through the corresj^onding iodide 
or bromide (Matr, 1932) c»r by catalytic hydrogenation of the corresponding 
amylenes. 

The physical constants of these diilerent samples are very concordant. 

Shepard’s Siimple has been userl by Hornte and Smyth (1930), but the values 
of the refractive index given by these authors differ from those of Shepard ; for 
densities, if these authors agr(‘e between O"" and 30"^, they do not with Younc; 
for high temperatures and with Timmermans for temperatures below 0^ 


Constants B. E. (1935). — Polyphasic equilibria 

Critical constants 


t" (T. 

1 p or. Him I 

(1 cr. 

1 

1 

197.2 

: -’.'iKHi ; 

0.2323 

1 Yoitnu (1910) 

— 

- 

0.23220 

1 Timmerman\s (1920) 




Densities of the liquid and the. saturated vapour: Youncj (1900—10) 



L. 

I 


t"' 

L. 

V. 

30 

0.6165 

0.002451 


170 

0.4162 

0.0735 

40 

0.6062 

0.003361 


180 

0.3867 

0.0935 

50 

0.5957 

0.004545 

1 

186 

0.3643 

0.1109 

60 

0.5850 

0.006020 

I 

190 

0.3445 

0.1269 

70 

0.5739 

! 0.007862 

i 

193 

0.3253 

0.1440 

80 

0.5624 

1 0.01012 

i 

195 

0.3065 

0.1(k)9 

90 

0.5503 

0.01289 1 

ii 

196 

0.2915 

0.1746 

100 

0.5377 

1 0.01626 j 

|j 

196.5 1 

0.2809 

0.1841 

110 

0.5248 

I 0.02024 1 

1' 

,1 

196.8 j 

0.2730 

0.1925 

120 

0.5107 

0.0250 

ii 

196.9 ! 

0.2691 

0.1960 

130 

0.4957 

i 0.0310 j 

! 

197.0 

0.2640 

0.2005 

140 

0.4787 

1 0.0386 1 

|i 

197.1 

0.2560 

0.2090 

150 

0.4604 

! 0.0476 


197.15 

0.2472 

0.2168 

160 

0.4394 

! 0.0591 

i 

i 

1 

197.2 

1 

0.2323 

0.2323 
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Rectilinear diameter 

(t^cr. -v0°): 0.3232 - 0.(K)04610 Young (1900—10) 

(t°cr. -> M. R) 0.44402 - 0.00043413 T" -0.00000003477 T"2 Timmkrmans 
(1912) (rocalc. by Young). 


Saturated vapour pressure 


\ 

\ 

li 

pmm 1 


p mm 

t° ' 

p mm 

-65.178^ 

r 

3.08 i 

- 9.793 ' 

M 

115.07 ’i 

14.653 ; 

344.63 

Messerly and Kennedy 

-47.811 

12.02 

- 2.359 

164.51 

18.613 

403.33 

(1940) 

-:^9.537 

21.14 

4- 3.618 

215.77 

21.679 i 

454.08 


-27.420 

44.64 

9.621 

279.80 

24.828 

.511.64 


-17.476 

77.56 


1 



- 

-.*{0 

37.95 

90 

2498 ;| 

192 

22540 

Young (1910) 

-20 

67.85 

100 

4410 

195 

24225 


-10 

114.30 

110 

548.2 i 

196 i 

2466.5 


0 

183.25 

120 

6742 ^ 

196.5 . 

24850 


10 

281.8 

130 

8187 1; 

196.8 ; 

24960 


20 

420.2 

140 

9892 : 

196.9 j 

24995 

i 

20 

610.9 

150 

11805 1 

197.0 1 

25020 


40 

873 

160 

14060 ! 

197.1 j 

25060 j 

50 

1193 

170 

16540 ;! 

197.15 i 

2.5000 

60 

1605 

180 

19345 1 

197.2 ; 

25100 


70 

2119 

186 

21190 




80 

2735 

190 

22500 

1 



- 


Boiling point 


36“0 

36°0 

26^05 

36°05 

36°06 

Cummings, Stones andVouANTE 
(1933) 

Shepard, Henne and Middley 
(1931) 

Messerly and Kennedy (1940) 
Hubbard and Brown (1943) 
Mair (1932) 

36^)75 

36\)77 
i 36°10 
' 26°15 

' 36°15 

Howards, Hears, Fookson, 
PoMERANTZ and Brooks (1947) 
WOJCIECHOWSKI (1936) 

B. E.(1935) 

Young (1897—1900) 

Lecat 

dt 

— (10 mm) 
dp 



0°388 

Howards, Hears, Fookson, 

— -J 

: o°4i 

B. E.(1935) 


PoMERANTz and Brooks (1947) 

0'^42 

WiBAUT, HoOG, LaNGEDYK, 

0°39 

Yottno (1897—1900) 


! OvERHOFF and Smitten berg 

0°391 

WOJCIECHOWSKI (1936) 


(1939) 
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Freezing 'point 


-129^^69 

Messerly and Kennedy (1940) 

-129°748 

Maib (1932) 

-129°7 

WiBAUT, Hoog, etc (1939) 

~ 129‘’75 

Howard, Mears, etc. (1947) 

-129°7 

Parks and Huffman (1930) 

- 129^^753 

Glasgow, Murphy, Willin- 




1 GUAM and Rossini (1946) 


N.B. The value by B. E. (1935) "-129°1 is too high owing to an inaccuracy in the ther¬ 
mometric scale in that region. 


Critical solution point 


in CflHsNOa i 24^5 

ill CeHgNHjj 71 "4 

71”? 


Gaseous state 

Isothet '^ ns : Young (1910) (in the critical region): 8 a(}E and Lacey (1942). 


Liquid state 


DemiUj 


t° 

d i 

! 

t° 

i 

d : 

t" 

d 


-136.5 

0.76827 

-74.25 

0.71249 

1 

i -30.6 

0.67391 

Timmermans (1912) 

-123.3 

0.75531 

-63.3 

0.70298 

-22.9 

0.66682 


-11G.2 

0.74930 

-53.6 

0.69483 

-13.1 

0.65766 


-111.6 

0.74541 

-45.0 

0.68724 

- 6.2 

0.65120 


-104.85 

0.73952 

-37.2 

0.67981 I 

0.0 

0.64537 


- 94.5 

0.73085 

-35.3 

0.67847 1 

15.0 

0.63106 


- 83.4 

.. 1 

0.72097 


i 

1 

1 




t” 

d 

.. 1 

j 

t^ 

d 


0 

0.64539 

Young (1897—1900) 

0 

0.64543 

B.E. (1935) 

10 

0.6360 


16 

0.63114 


20 

0.6263 


30 

0.61607 


30 

0.6166 





10 i 

0.6.369 

Dornte and Smyth (1930) 

20 

0.62619 

Howard, Mears, etc. (1947) 

20 1 

0.6263 


20 

0.62632 

Shepard, Henne and Mid- 

30 

0.6163 

11 



GLEY (1931) 

15 

0.63109 

WiBAUT, Hoog, etc. (1939) 

25 

0.6213 

Hubbard and Brown (1943) 

30 

j 

0.62624 

7} 

25 

j 

0.62i:i3 

Howard, Mears, etc. (1947) 


B. E.(1935) 

Shepard, Henne and Midgcev (1931) 
WiBAUT, Hoog, etc. (19:19) 


Timmermans 3 
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Viscosity 


t'’ 



73 . 10 ® 


15 

241 i B.E. (1935) 

1 

25 

229.6 

Hubbard and Brown (1943) 

30 

205 1 „ 

50 

187.0 


20 

227 : Geist and Gannon (1946) 

25 

216.6 

Shepard, Henne and Mid- 

. 

— '- -- ___ 


_ 

OLEY (1931) 

Surface tension 





V ■ 1 

1 ; 


T 


15 

16.63 :B. E. (1935) 1 

20 

15.98 

Wibaut, Hoog, etc. (1939) 

20 

16.00 i „ i 




30 

15.00 1 „ ! 

1 1 





Refractive index 



He r. 

r 

i Ha 

1 

1 

i J) 

! 

Hey. 

Heg. 

Hp 

He V. 

Hr 


15 1.35822 

1.35862 

1.26033 

1.36051 

! 

1.36401 

1.36495 

1 

1.36763 

— 

B. E.(1935) 

(In 

Jt 

0.00055 

55 

i — 

55 

56 

56 

58 

— 

j 

15 


1.35866 

1.36058 



1..36490 


1.36849 

' Wibaut, Hoog, etc. 

20 

— 

1.85587 

1.35769 


— 

1.36200 

—■ 

1.36561 

(19.39) 

dn 

Jt 

_ 

0.0(K)56 

58 

— 

-- 

58 


58 

J, 

20 


1.35.581 

1.35769 


_ 

1.36208 

_ 

_ 

Shepard, Henne, etc. 

25 

— 

1.35309 

1.35495 

— 

_ 1 

1.35930 

—• 

— 

» (19.31) 

dn 

(it 


0.00054 

1 

55 

— 

— 

56 

— 

— 


20 


_ 1 

1.35746 i 

■ . 

_ 

— 

_ 

1 

Howard, Hears, etc. 

25 1 
dn\ 

— 

- j 

1..35480 

— 

— 

— 

— 


>, (1947) 

dt 1 

— 

1 

0.00053 






» 

20 j 

— 1 

—• 

1.3577 


— 

— 

— 

— 

WooDBURN, Smith 
and Tetewsky (1944) 

25; 

— 

— 

1.35470 






Hair (1932) 













PARAFFINS 


35 


Heat constants 


Specific Jteat 



Cp 

.. 

Cp 


C. -260.75 

0.01039 

1 

1 -137.12 

0.2993 

Messerly and Kennedy (1940) (M.W. 

-258.45 

0.01621 

i -135.54 

0.3099 

72.146) 

-254.64 

0.02900 

-133.68 

0.3169 

-250.37 

0.04446 

L. -121.84 

0.4663 


-245.61 

0.06041 

-116.19 

0.4673 


-240.30 

0.08128 

-110.39 

0.4690 


-235.16 

0.09712 

-104.78 

0.4692 


-230.26 

0.1112 

- 98.96 

0.4701 

>> 

-224.49 

0.1290 

- 93.09 

0.4709 


-210.12 

0.14431 

- 87.45 

0.4731 


-214.17 

0.16078 

! - 82.63 

0.4749 

J, 

-208.19 

0.1745 

i - 76.49 

0.4759 


-205.14 

0.18286 

- 66.11 

0.4815 


-199.07 

0.19647 

- 57.32 

0.4849 


-191.94 

0.21073 

- 47.00 

0.4898 


-185.39 

0.2239 

! - 38.35 

0.4980 


-179.59 

0.2352 

j - 28.61 

0.5068 


-173.67 

0.2444 i 

! - 18.94 

0.5132 


-167.39 

0.2554 ; 

! - 10.60 

0.5224 

>> 

-160.42 

0.2667 ! 

i - 3.15 

0.5274 


-154.03 

0.2756 

' + 5.92 

0.5446 


-147.52 
-141.33 

0.2855 : 

0.2945 1 

1 

! i 13.25 

! 

0.5527 


C. -180.36 

! 

0.233 i 

-103.26 

0.468 

Parks and Huffman (1930) 

-175.56 

0.243 1 

I - 87.66 

0.473 

-170.46 

0.251 1 

i - 72.76 

0.479 


-164.56 

0.261 

- 58.26 

0.485 


-158.36 

0.271 ! 

! - 41.96 

0.494 


-152.16 

0.282 j 

- 12.96 

0.514 


-146.46 

0.292 

+ 1.64 

0.528 


-140.96 

0.306 

6.04 

0.531 


L. -123.26 

0.465 

11.54 

0.536 


-119.06 

0.465 

16.84 

0.540 


-110.76 

0.468 ; 


1 



Heat of vaporisation 

(B.P.) 85.38 call67g 
„ 86.86 cal 157g 

PiTZER (1941) 

Messerly and Kennedy (1940) 

Heat of melting 

27.75 can67g 
27.894 cal 167g 

Parks and Huffman (1930) 
Messerly and Kennedy (1940) 

Heat of combustion j 

25° (cp) 11625.1 cal 167g 

Prosen and Rossini (1944) (M.W. 

72.146) 
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/50-PENTANE (CH3)2CH --CH 2 -CHg 

Prefaraiion in a state of purity 

According to Young (1895—1899), Young and Thomas (1897) and Young 
(1910), pure isopentane may be obtained: 

1 . by fractionation of petroleum ether until constancy of the properties. 
The samples of isopentane used by many authors were derived from petro¬ 
leum ether, but as the fractionation was generally not carried out until a 
perfectly definite product was obtained, almost all results recorded in the 
literature on this subject must be accepted with caution. 

2 . by dehydration of isoamyl alcohol into the corresponding amylene and 
catalytic hydrogenation of the latter. 

3. by reduction of isoamyl iodide. 

Parks’ sample is possibly less pure than ours, since it is a Kahlbaum product 
submitted to fractional distillation, but without any preliminary chemical treat¬ 
ment; while Eykman's sample is a Kahlbaum product, distilled over sodium 
but not fractionated. 


Constants: B. E. (1926). — Polyphasic equilibria 

Critical constants 


cr. 

p cr. mm 

d. cr. 


187.8 

2.5020 

o.2:i4:j 

Yottng (1900) 

— 

— 

0.23444 

Timmermans (1920) 


Densities of the liquid and the saturated vapour: Young (1910) 



L. 

V. 

1 

L. 

V. 

0 

0.63930 

0.0011 

i 130 

0.4826 

0.03831 

10 

0.6295 

0.001650 

i 140 

0.4642 

0.04728 

20 

0.6196 

0.002344 

150 

0.4445 

0.05834 

30 

0.6092 

0.003266 

j 160 

0.4206 

0.07289 

40 

0.5988 

0.004456 

170 

0.3914 

0.09.337 

50 

0.5881 

0.005956 

176 

0.3694 

0.1101 

60 

0.5769 

0.007836 

180 

0.3498 

0.1258 

70 

0.5656 

0.01013 

183 

0.3311 

0.1418 

80 

0.5540 

0.01287 

185 

0.3142 

0.1574 

90 

0.5413 

0.01621 

i 186 

0.3028 

0.1676 

100 

0.5278 

0.02020 

i 187 

0.2857 

0.1833 

110 

0.5140 

0.02513 

! 187.4 

0.2761 

0.1951 

120 

0.4991 

0.03106 

1 187.8 

0.2343 

0.2343 
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Rectilinear diameter 

(between cr. and 0°) 0,3202 -0.0004658 t° + 0.0000000463 Young 
(1900-1910) 

(between t° cr. and freezing point) 0.44806 —0.00047586 T''-|-0.00000002664 
Timmermans (1912) (recalc, by Young) 


Saturated vapour pressure 



p mm 


p mm 


p mm 


—55.854 

10.95 

-17.399 

114.89 

8.471 

369.37 

Schumann, Aston and 

-41.739 

29.08 

- 9..556 

168.56 

13.827 

456.51 

Sagenkahn (1942) 

- 34.349 

45.67 

- 2.663 

231.49 

19.048 

556.43 

-27.828 

-22.766 

66.28 

87.14 

f 3.780 

304.43 

22.036 

620.98 


-30 

58.55 i 

70 

2556.7 

1 170 

19115 

Young (1910) 

-20 

100 ! 

80 

3383.0 ! 

1 176 

20970 


-10 

164.15 1 

90 

4281.3 

180 

22270 


0 

257.35 j 

100 

5345.5 

183 

23310 


10 

i 390.4 I 

110 

6583.8 

185 

24000 


20 

572.2 ' 

120 

8018.0 1 

1 186 

24370 

>1 

30 

8J9.0 

130 

9684,0 

187 

24730 


40 

1140.5 

140 

11634 

1 187.4 

24880 


50 

1535.7 ; 

150 

13802 

1 187.8 

25018 


60 

2036.5 ! 

160 

16320 

i 

i 

i 




t° i 

i 

p mm 

1 

0.32 j 

260.6 

Roland (1928) 

17 

505 

Hibshbeku (1932) 


Boiling point 


27°78 

27°80 

27°853 

1 

Schumann, Aston and Sagen¬ 
kahn (1942) 

Wibaut, Hooo, Landed yk, 
OvERHOFF and Smtttenberg 
(1939) 

! Howard, Hears, Fookson, 
PoMERANTZ and Brooks (1947) 

27°92 

27^95 

27°95 

28''0 

Guthrie Jr. and Huffman (1943) 
Young (1910) 

B. E. (1926) and Lecat (passim) 
Parks, Huffman and Thomas 
(1930) 

dl 

■^(10 mm) 



0°37 

B.E. (1926) 

0^386 1 

Howard, Hears, etc. (1947) 


Youno (1902—10) 

0°40 

Wibaut, Hoog, etc. (1939) 
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Freezing 'point 


-159“77 

Schumann, Aston and Sagen- 

1 -159°922 

Glasgow, Murphy, Willingham 


1 KAHN (1942) 

i 

and Rossini (1946) 

-169°79 

Guthrie Jr. and Huffman (1943) • 

-160°0 

Timmermans, Van der Horst 

- 159°9 

Howard, Mears, etc. (1947) | 

I 

! 

-160*^04 

and Kamkrlingh ()nnes(1922) 
Knowlton and Rossini (1939) 


Critical solution point 


in CjHsNOa I 32°1 

in CeHsKH* I 78°9 


B. K. (1926) 

WiBAUT, Hoog, etc. (19.‘i9) 


Isotherms: Young (1910) 

Constants of state 


Density 



d 

i 

d 


cl I 

-158.05 

0.78714 

-83.4 

0.71719 

-30.6 

0.66880 Timmermans (1912) 

-136.5 

0.76661 

-74.25 

0.70884 

-22.95 

0.66140 

-123.3 

0.75323 

-63.3 

0.69891 

-13.1 

0.65192 

-116.2 

0.74691 

-53.6 

0.69035 

— 6.2 

0.64588 

-111.6 

0.74281 

-45.0 

0.68238 

0 

0.63943 

-104.85 

0.73672 

-37.2 

0.67493 

15 i 

0.62463 1 

-94.5 

0.72760 

-35.3 

0.67335 





d 



d 

0 

0.63945 

B. E. (1926) 

15 

0.62473 

15 

0.62470 


20 

0.61972 

0 

0.63930 

Young (1910) 

20 

0.61963 

15 

0.6245 


25 

0.61455 

15.2 

19.1 

0.6257 

0.6206 

Eykman (1906) 




WiBAUT, Hoog, 

etc. (1939) 
Howard, Mears, 

„ etc. (1947) 


Viscosity 




7 ). 10* 


0 

15 


274 

234 


B. E. (1926) 

$9 
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Surface tension 




10 

15 

20 

20 


r 


16.10 I Hennaut-Roland and Lek (19o1) 
10.54 I 

15.00 I 

14.97 I WiBAUT, Hood, (lO.'iO) 


Refractive index 



1 

1 He r. 

Ha 

B 

Hey. 1 Heg. 

H'i I Hobl. 

Hev. 

Hv 

14.2 

1.33552 

1..35578 


1.35761 11.36111 

. 

1.36195 1 1 

.36285 

1.36450 

1.36552 

15 

I..35472 

1.35505 

1.35691 

1..35700 1 1.36052 

1.36147 

— 

1.36413 

•— 

d/L 

di 

1 0.00055 

55 

— 

55 1 55 

57 ■ 


58 


15 


1.35509 

1..35691 

— : — 

1.36123 

— 

_ 

1.36487 

20 

dri 

-- 

1.35218 

1..35396 

— i ~ 

1..35827 : 

— 

! 1 
1 

1.36182 

dt 

— 

0.00058 

59 i 

! 

— ' — 

1 60 ■ 

1 


- 1 


20 

r 

i 

1.35357 i 

■“ ■ — 

— ■ 

— 

1 

1 i 

i 

25 

dn 

' 

i 

i 

1.35067 

— : 

~~ 

— 

1 „ 1 

i 

dl 

- — ' 


0.00058 

i 

j 


i_ 

i 


Eykman (1906) 
B. E.* 


Wibaux,, Hoog, 
etc. (1939) 


Howard, Mears, 
etc. (1947) 


* Thes(i values correct the values of B.E. (1926) 


Heat constants 


Specific heat 


t° 

Cp 

t° 

Cp 


C. -259.96 

0.01551 

-210.57 

0.1790 

Guthrie Jr. and Huffman (1943) 

-256.74 

0.02711 

-206.85 

0.1908 

(M. W. 72.146) 

-253.96 

0.03811 

-203.92 

0.2015 


-250.26 

0.05350 

-197.15 

0.2049 

>> 

-246.22 

0.06976 

-194.21 

0.2098 

fp 

-241.24 

0.08875 

! -190.66 

0.2177 


-236.51 

0.1084 

-186.69 

0.2269 


-229.76 

0.1257 

-182.64 

0.2367 


-223.96 

0.1419 

-177.72 

0.2486 


-218.37 

0.1566 ! 

-171.74 

0.2647 


-214.67 

0.1672 

1 

-165.48 

0.2843 

n 
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HYDROCARBONS 


Specific heat (continued) 


t° 


t° 

Cp 


L. -157.49 

0.4086 

-52..56 

0.4715 

Guthrie Jr. and Huffman (1943) 

-150.29 

0.4125 

43.16 

0.4795 

(M. W. 72.146) 

139.22 

0.4185 

-33.90 

0.4866 


-123.90 

0.4267 

- 24.79 

0.4945 


- 113..36 

0.4.322 

-15.82 

0.5029 


■-103.00 

0.4383 

-5.26 

0.5138 


-92.81 

0.4442 

-1.28 

0.5180 


- 82.78 

0.4505 

f 7.19 

0.5266 


72.91 

0.4570 

15.60 

0.5352 


-62.11 

0.4644 1 

I 

24.65 

0.5448 


C. -233.16 

1 

O.KM) j! 

-133.16 

0.4214 

Schumann, Aston and Sagenkahn 

-228.16 ■ 

0.117 

-123.16 

0.4261 

„ (1942) (M.W. 72.146) 

-223.16 

0.131 

-113.16 

0.4308 


-218.16 

0.1444 

-103.16 

0.4366 


-213.16 

0.1577 

-87.16 

0.44.32 


-203.16 

0.1717 

-33.16 

0.4882 


-193.16 

0.2081 

-23.16 

0.4978 1 


-183.16 

0.2352 

-13.16 

0.5075 


-173.16 

0.2609 ! 

- 3.16 

0.5183 1 

-163.16 

0.2878 1 

+ 6.84 

0.5314 j 

L. -153.16 

0.4117 i 

16.84 

0.5616 1 

-143.16 

0.4160 


! 






Heatof vaporiBation 25° 81.533 cal 15°/g Schumann, Aston and Sagenkahn (1942) 

Heat of melting 16.94 cal 15°/g Parks, Huffman and Thomas (1930) 

17.010 cal 15°/g Schumann, Aston and Sagenkahn (1942) 
17.050 cal 157g Guthrie Jr. and Huffman (1943) 

Heat of combustion 25° (c^) 11689.8 cal 15°/g Knowlton and Rossini (1939) (M. W. 

72.146) 


TETRAMETHYLMETHANE OR 2,2-DIMETHYL r^PROPANE C(CH3)4 

Prepared by the action of zinc-methyl or methylmagnesium bromide on tertiary 
butyl bromide. Whitmore and Fleming (1933). 

Constants 


Saturated vapour p^'essure 


t° 

1 p mm t° 

P 

t° 

p mm 


-42.0 

87.1 -21.7 

222.0 1 

-13.4 

316.5 

Whitmore and Fleming 

-38.0 

104.6 -19.4 

247.0 

-8.0 

394.0 

» (1933) 

-33.1 

135.1 -17.6 

269.8 

-1.0 

523.7 

„ 

-30.5 

155.6 -17.2 

276.0 

4-3.1 

605.7 

?» 

-28.1 

172.1 -15.8 

286.9 

9.4 

760.0 

>> 

-24.0 

206.1 

1 



>> 
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Bailing point 

9^4 

Whitmore and Fleming (1933) 


9°503 

Howard, Hears, Fookson, Pomerantz and 
Brooks (1947) 


m 1 

I)b Darwbnt and Steacie (1948) 

Freezing fX)int 

-le^sso 1 

Streiff, Zimmermans, Soule, Buit, Sedlak, 
Willingham and Rossini (1948) 


-16°60 

; Howard, Hears, etc. (1947) 





Refractive index 

t“ 1 0° 1 2“ 1 4“ 

6° 


n., 1 1.3513 ! 1.3498 1.3486 

*) ! i 1 

1.3476 


Hml of combmtion 


(cp) 11651.5 cal 157g ! Knowlton and Rossini (1939) (M. W. 

I . 72.146) 


>t-HEXANE 
Preparation in a state of purity 

1. from petroleum ether, by destruction of methylpentamethylene by means of 
hot fuming nitric acid, followed by fractional distillation. 

2. by the action of sodium on w-propyl iodide; it is difficult to eliminate the 
last traces of the lialogenated compound by treatment with concentrated 
sulphuric acid, and by boiling over sodium. 

3. by dehydration of hexyl alcohol into hexene-2, and catalytic hydrogenation 
of the latter. 

Chief papers: Thomas and Young (1895); Young (1898—1910); Faille- 
bin (1924); Shepard, Henne and Midgley (1931) and Mair 
(1932) 

Constants: B. E. (1928) 

P. Bruylants, of the University of Louvain, has kindly communicated the 
unpublished results of his measurements on this compound. 

Polyphasic equilibria 


Critical constants 


. t° cr. 

i 

p cr. mm 

d cr. 


234.7 

22754 

0.233 

Kay (1946) 

234.8 

22610 

0.2344 

Young (1910) 

234.8 

22800 

— 

Kelso and Fblsing (1942) 
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Densities of the liquid and the saturated vapour Young (1910) 



L. 

V. 

1 

: 

1 

V. 

0 

0.6769 

0.0002 

140 

0.5343 

0.01866 

10 

0.6683 

0.0004 

1.50 

0.5207 

0.02299 

20 

0.a595 

0.0006 

160 

0..5()63 

0.0282.3 

30 

0.6505 

o.oim 

no 

0.4913 

0.03472 

40 

0.6412 

O.OOI.T j 

1 180 

0.4751 

0.04228 

50 

0.6318 

0.0018 1 

190 

0.4570 

0.05155 

60 

0.6221 

0.002488 ! 

200 

0.4365 

0.06329 

70 

0.6122 

0.003367 1 

210 

0.4124 

0.07899 

80 

0.6022 

0.00446 j 

220 

0.3810 

0.1011 

90 

0.5918 

0.00585 j 

226 

0.3557 

0.1203 

100 

0.5814 

0.00754 j 

230 

0.3329 

0.1405 

110 ^ 

0.5703 

0.00956 il 

233 

0.3040 

0.1658 

120 

0.5588 

0.01202 l! 

234 

0.2883 

0.1807 

130 

0.5467 

0.01504 1 

234.8 

0.2344 

0.2.344 


Rectilinear diameter: 0.3388—0.0004445 t'*’ (between t'cr. a.nd O'") Yoitng 
(1900--10) 


Saturated vapour pressure 



p mm 


p mm 

1 __ 


P 


p mm 


—99.0 

0.009 

1 -76.2 

0.119 

-56.1 

0.916 : 

-.33.6 

5.,33 

Druckek, Jime- 

—98.4 

0.010 

! -64.4 

0.397 

-51.5 

1.29 

-21.6 

12.55 

KO and Kan- 

—83.0 

0.050 

-57.8 

0.750 

, -50.9 

1.395 : 

-10.7 

25.04 

GRO (1915) 

—80.6 

0.067 

i -57.3 

0.796 

1 -43.9 

2.44 , 

- 2.8 

39.15 


-66.4 

0.327 

i -62.3 

0.482 

-56.3 

0.880 

- 47.4 

1.913 

Mundel (1913) 

-64.7 

0.396 

; -58.8 

0.687 

49.6 

i.r»o6 

46.9 

2.002 


-30 

6.95 

50 

4(X).9 

! i:k) 

,3719 

210 

1.5577 

Young (1910) 

-20 

14.10 

60 

566.2 

1 140 

4606 : 

220 

18100 

,, 

-10 

25.90 

70 

787.0 

1 150 

.5610 

226 

19765 

,, 

0 

45.45 

! 80 

1062 

; 160 

6793 

2.30 

20955 

,, 

10 

75.00 1 

i 90 

1407 1 

: 170 

8123 

233 

21890 

,, 

20 

120.0 i 

i 100 

1836 ; 

: 180 

9651 j 

1 234 

22220 i 

,, 

:io 

ia5.4 j' 110 

2358 

i 190 I 

11380 ! 

1 234.8 

22510 

,, 

40 

276.7 

' 120 

2982 

I 

13349 !| 

' 

1 

1 

0 

45.43 

1 21.82 

131.1 

44.48 1 

328.4 i 

67.07 

717.0 

Schmidt (1934) 

9.50 

73.6 

1 27.40 

166.7 

52.79 

444.3 

70.56 

800.2 

1 

16.42 

102.3 

37.78 

255.1 

59.41 

558.1 

77.48 

985.2 

,, 

21.67 

130.4 








13.033 

87.74 

28.528 

175.90 1 

49,803 

402.45 

68.067 

744.09 1 

Willingham, 

16.576 

103.65 

33.631 

217.19 

56.030 i 

500.72 

68.540 

755.27 j 

Taylor, Pig- 

20.618 

124.66 

38.311 

261.74 

62.785 

627.95 

69.081 

768.02 i 

Nocco and Ros¬ 

24.717 

149.41 

43.967 

324.94 

67.554 ' 

732.10 

69.541 

779.41 i 

sini (1945) 
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Boiling j)oint 

68°6 Tongberg and Johnston (1933) |j 68'’740 j Forziati, Glasgow Jr., Willin- 
68°68 Stull (1937) ll gham and Rossini (1946) 

68°70 Mair (1932) jj 68°75 Wibaut, Hoog, Lanoedyk, 

68°70 Lemons and Felsing (1943) l! Overhoff and Smittenbeug 

68°7 Kay (1946) I’ 1 (1939) 

68°71 Shepard, Henke and Midgley || 68°76 ; Cramer and Milligan (1936) 

(1931) ! 68^80 j B. E. (1928) 

68°733 Wojciechowski (1936) j 68°8 i Lecat (passim) 

68°739 Willingham, Taylor, Pignocco j 68°92 I Schmidt (1934) 

and Rossini (1945) j 68°95 | Young (1900) 

68°95 j Thiry (1925) 


_ (10 m m) 
dp 

0°417 Schmidt (1934) I: 0°42 

0°419 Wojciechowski (1939) '' 0°42 

0^4191 Forziati, Glasgow Jr., Willin- | 

gham and Rossini (1946) j; 0°42 

0°420 I Wojciechowski (1936) | 

0°42 j B. E. (1928) and Lecat (passim) ; 


Freezing point 

B. E. (1928) : —95^338 Forziati, Glasgow Jr., etc. 

Huffman, Parks and Barmore j| (1946) 

(1931) (coiT. Huffman, Parks i— 95‘"355 Mair (1932) 
and Thomas, 1930) | — 95°39 Shepard, Henne and Midgley 

Stull (1937) ! (1931) 

Glasgow Jr., Murphy, Willin- ! — 95®5 Wibaut, Hoog, etc. (1939) 

GHAM and Rossini (1946) || 

_ . __ _ _ !1 , 1 _ .... 


Triple point: — 95°32 Douslin jind Huffman (194G) 


Critical solution point 

20'^60 B. E. (1928) 

21°0 Timmermans (1910) 

68°9 Timmermans (1911) 

69®0 Shepard, Henne and Midgley (1931) 

69°1 Wibaut, Hoog, etc. (1939) 

69°2 Thiry (1925) 


in CeHgNOa 
in CeHgNHa 


~-95°l 

- 95‘'2 


-95°2 

-95°320 


Young (1902) 

Shepard, Henne and Midgley 
(1931) 

Willingham, Taylor, Pignocco 
and Rossini (1945) 


Isotherms: Young (1910) and Kelso and Felsing (1942) 
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Constants of state 


Density 



d 


d 


j 


ij 

!;20 

0.65937 

Forziati, Glasgow Jr., etc. 

0 

0.67696 

Young (19(K)) I 


(1946) 

J5 

0.6639 

„ li25 

0.&5481 


0 

0.67704 

B. E. (1928) j 20 

0.65943 

WiBAUT, Hoog, etc. (1939) 

J5 

0.66380 

' 25 

0.65490 


30 

0.65055 

i 20 

0.6593 

Quayle, Bay and Brown 

0 

0.67706 

BrUYLANTS (imp.) ! 30 

0.6502 

(1944) 

15 

0.66388 

: 40 

0.6406 


30 

0.65054 

1 20 

0.6593 

Tongberg and Johnston 

20 

0.65945 

Shepard, Henne and Mid- j 


(1933) 



GLEY (1931) j 20 

0.6594 

Lemons and Felsing (1943) 

25 

0.65502 

j|20 

0.6595 

Cramer and Milligan (1936) 



l!20 

0.6595 

Vogel (1946) 


1 

1 

!!.S0 

__ . .i 

0.6507 

Bornte and Smyth (1930) 


Viscosity 



7] • 10® 


j! 

i| 


71-10“ 


15 

337 

1 

j B. E. (1928) 

j 

16.35 

j .128 

Brapier (1911) 

30 

278 

! » 


18.55 

1 320 


25 

293.7 

Shepard, Henne 

and Mid- 

20 

i 318 

)} 



GLEY (1931) 


21.40 

313 

>» 





23.22 

310 

1 

>> 


Surface tension 



r 

t° 

T 


15 

18.94 

Lbk (1930) and Hennaut- 30 

17.37 

Quayle, Bay and Brown 

20 

18.42 

Roland and Lek (1931) 40 

16.35 

(1944) 

30 

17.40 

» 0 

20.52 

Harkins and Cheng 1921) 

20 1 

18.41 

WiBAUT, Hoog, etc. (1939) 20 

18.43 

I 
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Refractive index 


t° 

He r. 

Ha 

D 

He y. 

Heg. 

HP 

Hev. 

H Y 


15 

dn 

1.37527 

1.37560 

1.37743 

1.37762 

1.38122 

1.38219 

1.38508 

— 

B. E. oorr. B. E. 

(1928) 

dt 

0.00050 

50 

50 

50 

52 

52 

52 


15 

1.37533 

1.37563 

1.37745 

1.37754 

1.38118 

1.38210 

1.38480 

1.38589 

Bruylants, (imp.) 

30 

1.36786 

1.36818 

1.36997 

1.37008 

1.37314 

1.37447 

1.37724 

1.37818 

dn 

dt 

0.00049 

50 

50 

50 

53 

51 

50 

5, 


20 


1.37310 

1.37506 



1.37979 



Shepard, Henne 

25 

— 

1.37043 

1.37230 

— 


1.37695 

— 

— 

and Midgley (1931) 

45.3 

— 

1.35924 

1.36132 


— 

1.36567 

— 

— 

- 

dn 

dt 

— 

0.000535 

55 

— 

— 

57 



- 

20 


1.37300 

1.37499 



1.37950 

_ 

1.38325 

WiBAUT, Hoog, etc. 

25 

— 

1.37034 

1.37229 

— 


1.37676 

— 

1.38044 

(1939) 

dn 

dt 

— 

0.00053 

54 

— 

! - 

55 

— 

56 

- 

20 


— 

1.37486 

— 

! 

— 

! 

i 

Forziati, Glasgow 

25 1 
dn \ 
dt ' 



1.37226 

_ 

— 

— 

— 

i 

Jr., etc. (1946) 


— 

0.00052 

— 

— 

— 

— 

_ i 

1 


20 


1.37308 

1.37490 

-- 


1.37951 

— 

1.38318 

Dornte and Smyth 
(1930) 

20 

— 

1.37333 

1.37518 

— 

— 

1.37974 

— 

1.38286 

Vogel (1946) 

20 

— 

— 

1.3750 

— 

— 

— 

1 

— 

Tongberg and 
Johnston (1933) 

20 

— 



1.3750 


1 

— 

— 

Lemons and Fel- 
siNG (1943) 

20 



1.3751 



j 

i 

1 



WoODBURNE, 

Smith and Te- 
TEWSKY (1944) 

25 

— 

— 

1.37224 

— 


— 


I_7_ 

Mair (1932) 


Dielectric crmstard 


t° 

e 

11 

e 


--30 

1.972 

25 

1.8889 

Le Fevee (1938) 

~16 

1.946 ! 

35 

1.872 


0 

1.926 j 

45 

1.858 


15 

1.904 1 

65 

1.844 

it 

\ 
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Dielectric constant (continued) 


£ 


10 

1.906 

I Dornte and Smyth (1930) 

30 

1.875 


50 

1.844 



Ma<jneiic roialorij yower: ]jOV\^ry (1913—14) (Young’s sample) 

Heat constants 


Sfecific Imit 



1 

j Op 

:: to 

cp ! 

C. -179.76 

0.219 

-109.66 

0.328 

Huffman, Parks and Barmoke (1931 

-174.16 

0.227 

|L. -84.36 

0.472 


-158.16 

0.251 

-55.36 

0.482 


-141.76 

0.274 

-}- 2.24 

0.521 


-127.76 

0.295 

3.04 

0.523 


-118.36 

0.309 

20.34 

0.536 

l> 

C. -260.08 

0.01093 

-1,30.14 

0.29239 

Bouslin and Huffman (1946) (M. W 

-258.24 

0.01514 

~ 121.50 

0.30501 

„ 86.172 

-255.98 

0.02134 

-119.73 

0.30712 

,, 

-254.92 

0.02477 

-111.84 

0.31999 

,, 

-253.20 

0.02987 

-111.76 

0..32008 

,, 

-249.96 

0.04056 

-105.66 

0.3,3059 


-249.68 

0.04143 

- 99.66 

0.34,591 


-245.34 

0.05607 

L. -92.74 

0,47170 

>> 

-244.20 

0.05973 

-82.72 

0.47306 

,, 

-240.63 

0.07203 

-82.13 

0.47343 

>> 

-238.44 

0.07926 

-79.29 

0.47394 

>> 

-233.59 

0.09471 

-73.82 

0.47464 


-228.21 

0.11091 

-72.39 

0.47597 


-221.86 

0.12884 

-70.46 

0.47665 


-217.27 

0.14058 

-64.98 

0.47770 


-214.90 

0.14700 

-60.83 

0.47963 


-210.60 

0.15726 

-60.11 

0.48066 

}} 

-203.73 

0.17245 

-50.43 

! 0.48438 1 

99 

-196.59 

0.18752 

-47.97 

0.48580 

99 

-190.03 

0.20042 

-40.16 

0.49029 

99 

-189.01 

0.20245 

-35.18 

0.49417 


-182.65 

0.21433 

-30.03 

0.49741 


-177.69 

0.22238 

-21.76 

0.50286 


-174.47 

0.22749 

-20.04 

0.50568 

99 

-166.78 

0.23945 

-10.19 

0.51120 

99 

-161.16 

0.24764 

- 8.21 

0.51358 


-158.60 

0.25166 

- 0.48 

0.51961 

99 

-149.95 

0.26425 

5.08 

0.52432 

99 

-141.25 

0.27659 

9.07 

0.52816 

,, 

-139.39 

0.27903 

17.71 

0.53546 


-131.72 

0.28969 

27.82 

0.54474 
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1 

Heat of rajxmmlion i 

25^ 

87.503 cal 

157g 

Osborne and Ginninos (1947) 


1 

25^ 

S5.9 


Lemons and Felsing (1943) 


! 


84.5 




1 

(50" 

80.4 




'' 

80" 

78.2 



Ileal 

of 1 


,‘54.26 


Stull (1937) 



,‘56.277 


j Douslin and Huffman (1946) 

Heat 

of comhuMioii | 

rio" 

(c>) 11540..‘5 


,Jessup (1937) (M. W. 86.1674) 


; 

25" 

(cyd 11,544.8 


,, 


i 

25° 

(c^d 11546.5 


Pkosen and Rossini (1944) 


i 


1 

(M. W. 86.172) 


ISOMERIC HEXANES 

All wcro synthotised in the pure state by Chavanne and his collaborators. 
Van Risseghem (1921—24); Chavanne and Van Risseghem (1922). 


2-METHYLPENTANE CH3 -CH(CH3) -CH2 -CHg -CH3 

Prepared in the pure state by hydrogenation of 4-niethylpentene-2, obtained 
from methylisobutyIcarbinol. 

Constants — Polyphasic equilibria 

Critical constants 


t° cr. 

p cr. atm. 

i 

1 



224.9 

29.95 

j Kay (1946) 




Saturated valour pressure: Willingham, Taylor, Pignocco and Rossini (1945). 


t" 

p mm 

t" 

p mm 

t" 

1 p mm 

12.758 

124.66 

35.810 

324.93 

59.607 ^ 

744.07 

16.820 

149.42 . 

41.567 

402.44 

60.074 1 

755.26 

20.584 

175.90 

47.714 

500.70 

60.602 i 

767.99 

25.617 

217.18 

54.388 

627.94 

61.066 I 

779.37 

30.237 

261.75 

59.099 

732.09 

1 
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Bailing paint 


60°13 

Kay (1946) | 

60“267 i 

60°19 

Bruun, Hicks-Bruun and ; 

60^^27 


Faulconeb (1937) , 

60°271 ; 

60^2 

Van Risseohem (1921) i 


60"266 

Howard, Mears, Fookson. j 



PoMERANTZ and Brooks j 

i 


(1947) i 

60°;} 1 


WOJCIECHOWSKI (1939) 

Stull (1937) 

Willingham, Taylor, Pionoc- 
co and Rossini (1945) and 
Fobziati, Glasgow Jr., Wil¬ 
lingham and Rossini (1946) 
Tongbebg and Fenske (1933) 


1- (10 mm) 
dp 


0°41 ! 

Willingham, Taylor, eto. 

!' 0°414 ' 

Wo jciechowsk r (1939) 

1 

(1945) 

, (^418 i 

Howard, etc. (1947) 


Freezing point 


-153°45 
-153^680 

~]53°70() 

-153°71 


Stull (1937) i| -153°73 

Glasgow Jr., Murphy, Wn.- ,, 
lingham and Rossini (1946) ■ 

Fobziati, Glasgow Jr.. Wil- ji —154^0 
LINGHAM and Rossini (1946) i 
WOJCIECHOWSKI (1939) ' 


Howard, Mears, Fookson, 
PoMERANTZ and Brooks 
(1947) 

Bruun, Hicks-Bbuun and 
Faulconeb (1937) 


Triple paint: — 153°61 Bouslin and Huffman (1046) 
Critical solution pai7it 


in CeHgNHa 

74°5 

Thiby” (1925) 


7407 

Van Risseghem (1921) 


Isotherms: Kelso and Felsing (1942) 


Constants of state 


Density 



d 



d 


0 

0.6712 

Van Risseghem (1938) 

0 

i 

0.6711 

Chav ANNE and Van Risse- 

15 

0.6580 

1 1 

15 

0.6583 

ghem (1922) 

20 

0 6536 


15 

0.6580 

Thiry (1925) 


1 


20 

0.6536 ‘ 

Kay (1946) 
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Viscosity 


t° 



7)-10« 


0 

371 

25 

295 

Chavannb and Van Risseghem (1922) 

15 

324 

30 

280 

99 

20 

310 



" 


Refractive index 



Ha 

D 

HP 

Hy 


15 

1.3725 

1.37445 

1.3792 

1.3829 

Van Risseghem (1924-38) 

15 

— 

1.3745 

— 

— 

Tongbebo and Fenske (1936) 

20 

__ 

1.3722 

— 



dn 

dt 

— 

0.00046 

— 

— 

' 


Heat constants 


Specifie heat: Douslin and Huffman (1946) (M. W. 86.172) 



Cp 

t° 

j 


Cp 


Op 

C. -260.16 

0.01309 

-220.74 

i 0.13876 

L. -169.60 

0.40152 

-89.36 

0.43944 

-258.66 

0.01657 

-217.79 

0.14324 

-156.75 

0.40683 

-79.34 

0.44536 

-257.03 

0.02208 

-210.54 

0.15508 

-152.00 

0.40828 

-69.47 

0.45239 

-255.26 

0.02805 

-205.05 

0.16693 

-149.58 

0.40914 

-59.76 

0.45912 

-252.86 

0.03592 

-198.66 

0.17978 

-147.54 

0.41080 

-50.20 

0.46633 

-249.95 

0.04602 

-191.46 

0.19403 

-142.92 

0.41194 

-40.80 

0.47410 

-249.46 

0.04796 

-186.95 

0.20264 

-140.92 

0.4X326 

-31.54 

0.48155 

-246.73 

0.05710 

-184.80 

0.20692 

-136.35 

0.41489 

-21.54 

0.49115 

-244.10 

0.06592 

-180.58 

0.21412 

-131.12 

0.41760 

-10.82 

0.50113 

-243.10 

0.06913 

-178.54 

0.21767 

-127.72 

0.41964 

- 0.30 

0.51104 

-239.28 

0.08121 

-174.55 

0.22467 

-120.40 

0.42217 

+ 10.03 

0.52140 

-239.27 

0.08125 

-172.61 

0.22789 

-117.09 

0.42423 

20.17 

0.53256 

-234.74 

0.09487 

-168.80 

0.23415 

-109.37 

0.42788 

30.11 

0.54254 

-233.00 

0.09957 

-166.94 

0.23714 

- 99.53 

0.43372 



-228.94 

0.11067 

-162.62 

0.24438 

- 91.48 

0.43807 



-226.36 

0.11737 

-161.49 

0.24630 





-222.97 

0.13153 








Heat of vaporisation 

20° 82.7 cal 16°/g 

Lemons and Felsing (1943) 


40® 80.5 



60° 76.5 

»* 


80° 74.7 

99 


25° 82.836 

Osborne and Ginnings (1947) 

Heat of melting 

17.379 

OotrsLiN and Huffman (1946) 


Timmermans 4 
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3 -METHYLPBNTANE CH3 -CHa—CH --CHg -CH3 

CH3 

Prepared in the pure state by hydrogenation of 3“methylpentene-2 obtained 
from diethylketone. 

Constants 


Critical constants 


cr. 

j p cr. at. 

d cr. 


231.2 

30.83 

0.235 

Kay (1946) 


Boiling point 


63°18 

Cramer and Mulligan (19.36) 

63°256 

Wojciechowski (1939) 

63°20 

Van Risseghem (1921) 

63^26 

Stiju. (1937) 

63*^20 

Bruun, Hicks-Bruun and Faul- 

63^30 

WiBAUT, Hoog, Langedyk, Over 


CONER (1937) 


HOFF and Smittenberg (1939) 


—- ('lO mm) 0®418 Wojciechowski (1939) 
dp 


Critical solution point 


in CeHfiNHj 

69"3 

WiBAUT, Hoog, etc. (1939) 


69°4 

Van Risseghem (1921) 


69°6 

Thiry (1925) 


Density 



d 



d 


0 

0.6819 

Chavanne and Van Risseg- 

20 

0.6642 

Cramer and Mulligan (1936) 



hem (1922) 

20 

0.66435 

WiBAUT, Hoog, etc. (1939) 

15 

0.6690 

ff 

25 

0.65978 


0 

0.6820 

Van Risseghem (1938) 

20 

0.66438 

Howard, Mears. Fookson, 

15 

0.6687 

„ 



Pomerantz and Brooks 

20 

0.6642 




(1947) 

15 

0.6690 

Bruun, Hicks-Bruun and 

25 

0.65972 




Faulconbr (1937) 

20 

0.6639 

Kelso and Felsing (1942) 

20 

0.6640 


30 

0.6550 

II 

15 

0.6687 

Thiry (1925) 

40 

0.6460 

II 

20 

0.6640 

Kay (1946) 
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vj • 10® 


7J-10® 


0 

394 

25 

307 

Chavanne and Van Risseohem (1922) 

15 

339 

30 

292 



Surface tension 


t° 

20 

20 

y 



y 

1 

18.10 

18.12 

WiBAUT, Hoog, etc. (1939)j| 30 
Kelso and Felsing (1942)| j 40 

17.08 

16.03 ! 

1 

Kelso and Felsing (1942) 


Refractive index 


t° 

Ha 

D 

H/3 

1 Hy 


15 

1.3775 

1.3793 

1.3841 

1 1.3878 

Van Risseghem (1938) 

15 

— 

1.3790 

— 

— 

Bruun, Hicks-Begun and Faulconer 

20 

— 

1.3764 

— 

— 

,, (1937) 

25 

— 

1.3738 

— 

— 

dn 

dt 


0.00052 

— 

— 


20 

1.37470 

1.37662 

1.38114 

1.38496 

WiBAUT, Hoog, etc. (1939) 

25 

1.37197 

1.37389 

1.37842 

1.38217 

dn 

dt 

0.00055 

55 

54 

56 


20 

_ 

1.37646 

_ 

_ 

Howard, Mears, etc. (1947) 

25 

— 

1.37376 

— 

— 

dn 

dt 

— 

0.00054 

— 

— 


20 

— 

1.3775 

— 

— 

C-RAMER and Mulligan (1936) 


Specific heat: Douslin and Huffman (1946) (M. W. 86.172). 


t^ 

1 

Cp 

t° 

1 

1 * 

Cp 


Cp 

Gl. -222.27 

0.13811 

-180.55 

0.39723 

-116.12 

0.42174 

-42.50 

0.46698 

and —215.08 

0.15551 

-173.59 

0.39841 

-105.93 

0.42674 

-30.72 

0.47667 

L. -204.86 

0.17379 

-167.59 

0.39920 

- 95.89 

0.43219 

-18.27 

0.48721 

-202.38 

0.19148 

-164.46 

0.40047 

- 86.02 

0.43818 

- 6.09 

0.49824 

-198.79 

0.21023 

-158.82 

0,40267 

- 76.28 

0.44372 

+ 5.84 

0.51014 

-196.01 

0.30966 

-155.51 

0.40396 

- 66.70 

0.44989 

17.52 

0.52139 

-193.36 

0.39460 

-147.82 

0.40699 

- 57.25 

0.45627 

28.98 

0.53321 

-188.67 

0.39634 

-137.04 

0.41289 

- 55.49 

0.45728 



-187.16 

0.39713 

-126.49 

0.41712 

- 47.94 

0.46319 
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HYDROCARBONS 


BI iso mOFYL or 2 , 3-DIMETHYLBUTANE (^ 3 ) 2 ^ -CH(CH 3)2 
Preparation in a state of parity 

a) by hydrogenation of tetramethylethylene obtained from pinacolic alcohol 
(Van Risseghem, 1924) 

b) by the action of sodium on iso-propyl iodide (very bad yield) (Young and 
Forte Y, 1900) 

c) from acetone (Brooks, Howard and Crafton, 1940). 


Constants. — Polyphasic equilibria 


Critical constants 


t° cr. 

I p cr. mm. 

1 d cr. 


227.1 

2.3560 

0.241 

Kay (1946) 

227.35 

23345 

0.2411 

Young (1900-10) 

227.4 

233.32 

— 

Kelso and Felsing (1942) 


IJemities of the liquid and the saturated vapour: Young (1910). 



L. 

V. 


L. 

V. 

0 

0.67948 

0.0004 

140 

0.5334 

0.02364 

10 

0.6707 

0.0006 

150 

0.5197 

0.02825 

20 

0.6617 

0.0009 

160 

0.5049 

o.oa52i 

30 

0.6525 

0.0013 

170 

0.4885 

1 0.04292 

40 

0.6432 

0.0018 

180 

0.4705 

0.05218 

50 

0.6338 

0.002571 

190 

0.4508 

0.06361 

60 

0.6243 

0.003479 

200 

0.4274 

0.07831 

70 

0.6144 

0.004619 

210 

0.3988 

0.09862 

80 

0.6039 

0.006024 

216 

0.3758 

0.1163 

90 

0.5931 

0.007782 

220 

0.3565 

0.1321 

100 

0.5821 

0.009921 

223 

0.3372 

0.1488 

110 

0.5708 

0.01248 

225 

0.3198 

0.1640 

120 

0.5589 

0.01555 

226.5 

0.2967 

0.1849 

130 

0.5464 

0.01927 

227.35 

0.2411 

0.2411 


Rectilinear diamder: 0.3401 +0.0004445 t° —0.0000000413 t °2 Young (1900) 
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Saturated vapour pressure 



p mm 


p mm 


p mm 


-10 

45.20 

80 

1444 

170 

9806 

Young (1900-10) and 

0 

75.95 

90 

1876 

180 

11535 

Young and Fortey (1900) 

10 

123.45 

100 

2411 

190 

13475 


20 

190.55 

110 

3044 

200 

15693 


30 

285.1 

120 

3790 

210 

18208 

if 

40 

411.6 

130 

4677 

216 

19848 

if 

50 

584.8 

140 

5717 

220 

21009 

if 

GO 

807 

150 

6884 

225 

22588 i 

ff 

70 j 

1093 

160 

8256 

1 227.35 

1 23360 


14.256 

149.42 

1 39.150 

402.44 

1 

1 57.790 

755.26 1 

Willingham, Taylor, 

18.044 

175.90 

45.339 

500.71 

58.320 

767.99 ! 

PiGNocco and Rossini 

23.099 

217.18 

52.060 

627.94 

58.789 

779.37 

(1945). 

27.746 

261.75 

56.806 

732.09 

i 

j 


33.357 

324.93 

57.317 i 

744.07 


j 



Boiling point 


57^97 

Lemons and Felsing (1943) 

58°02 

Stull (1937) 

57°988 

Forziati, Glasgow Jr., Wil- 

58^022 

WOJCIECHOWSKI (1939) 

1 

LiNGHAM and Rossini (1946) 

58°03 ‘ 

Kay (1946) 

57°999 

Brooks, Howard and Grafton 

58^06 

Van Risseghem (1921) 

1 

(1940) 

58n 

Young (1900-10) 

1 

1 _ __ 


— (10 mm ) 
dp 


0°412 

Brooks, Howard and Grafton 

0°4173 

Forziati, (Glasgow Jr., etc. 


(1940) 


(1946) 

0°417 

WOJCIECHOWSKI (1939) 



Freeziryg 'point ^ 



-128°798 

Forziati, etc. (1946) 

-128°41 

Glasgow Jr., Murphy, Wil¬ 
lingham and Rossini (1946) 


Triple point: — 127°97 Douslin and Huffman (1946) 

Transition point: —137°09 „ 


Isotherms: Youno (1900—10), Young and Foetey (1900), Kelso and Felsing 
(1942) 
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Constants of state 


Density 



d 



d 


0 

0.67948 

Young (1910) 

20 

0.6614 

Van Rissjsghem (1938) 

10 

0.6707 


20 

0.66160 

Brooks, Howard and Craf- 

15 

0.6662 




TON (1940) 

20 

0.6617 


25 

0.65699 


30 

0.6525 


20 

0.66164 1 

FonziATi, Glasgow Jr., etc. 

40 

0.6432 


25 

0.65702 

(1946) 

0 

0.6795 

Van Risseghem (1938) 

20 

0.6615 

1 Kay (1946) 

15 

0.6659 

1 

j 


|20 

t ' 
i 

0.6615 

i Lemons and Fklsinq (1943) 


ViscosUy 


t° 1 

7) • 10» 1 

1 

r,-10» 


0 

495 

i 25 i 

.361 1 

Chav ANNE and Van Risseghem (1922) 

15 

409 1 

_ 

i .30 ; 

1 1 

1 1 

342 

_ __i 


Refractive index 



Ha 

D 


Hy 


15^ 

1.3790 

1.3809 

J.3855 

1.38935 

Van Risseghem (1924-38) 

20® 

— 

1.37490 

— 

_ 

Brooks, Howard and Crafton (1940) 

25® 

dn 

— 

1.37212 

—■ 

__ 

dt 

— 

0.000556 

— 

— 


20° 

_ 

1.37495 1 

_ 


Forziati, Glasgow Jr., etc. (1946) 

25° 

dn 

— 

1.37231 1 

1 

— 


~dt 

— 

0.00053 

— 



20° 

_ 

1.3748 1 

_ * 

_ 

1 

Lemons and Felstng (1943) 

20° 


1.3749 i 

1 

! 


Me Ardle and Robertson (1942) 
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Specific heat: Douslin and Huffman (1946) (M. W. 86.172) 


0 

Qp 


Vp 


Op 

259.42 

0.01250 

-166.36 

0.2.3242 

-76.59 

0.43459 

257.84 

0.01701 

-159.59 

0.24496 

-67.72 

0.44071 

257.70 

0.01741 

-158.05 

0.24659 

-66.47 

0.44108 

255.92 

0.02274 

-153.15 

0.25733 

-58.98 

0.44641 

253.49 

0.03164 

-149.13 

0.26522 

-50.36 

0.45327 

253.16 

0.03251 

-147.24 

0.26918 

-49.23 

0.45409 

250.35 

0.04318 

-147.01 

0.26991 

-41.87 

0.46019 

249.51 

0.04620 

1 -141.71 

0.28243 

-33.50 

0.46718 

247.06 

0.05496 

C. 11 -135.55 

0.38186 

-32.48 

0.46768 

245.47 

0.06030 

-134.86 

0.38130 

- 25.25 

0.47380 

243.77 

0.06592 

i -134.02 

0.38075 

-20.18 

0.47835 

240.89 

0.07559 

L. -123.79 

0.40322 

i -17.11 

0.48151 

240.28 

0.07753 

-122.15 

0.40467 

! -12.15 

0.48553 

236.44 

0.08901 

-118.97 

0.40669 

1 - 8.32 

0.49025 

235.50 

0.09085 

! -114.19 

0.40956 

- 4.25 

0.49349 

232.07 

0.1008 

! -112.69 

0.41008 ! 

+ 1.24 

0.49848 

227.20 

0.1128 

-109.46 

0.41287 1 

3.54 

0.50188 

221.99 

i 0.12485 

! -104.76 

0.41578 

11.23 

0.50895 

220.64 

0.12810 

-104.04 

0.41661 

18.81 

0.51680 

211.74 

0.14676 

-103.26 

0.41799 

26.28 

0.52459 

202.30 

0.16523 

-100.13 

0.41909 i 

33.30 

0.53225 

193.98 

0.18141 

-95.51 

0.42184 



186.12 

0.19638 

-94.00 

0.42237 



185.94 

0.19712 

-85.60 

0.42821 



168.04 

0.22952 

-84.21 

0.42922 

1 



Heat of vaporisation 


20 ° 

81.0 

40° 

78.1 

60° 

74.9 

O 

O 

00 

72.3 


cal 15°/g 


Lemons and Felsing (1943) 


Heat of transition 
Heat of melting 


18.010 

2.2212 


Douslin and Huffman (1946) 
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HYDROCARBONS 


TRIMETHYLETHYLMETHANE or 2, 2-DIMETHYLBUTANE 


CH3~C(CH3)2-CH2^CH3 

Prepared in a state of purity by hydrogenation of tert. butylacetylenc obtained 
from pinacone. Van Risseghem (1922) 

Constants. — Polyphasic equilibria 


Saturated vapour pressure 






-62.16 

-54.41 

-43.25 

-32.46 


15.376 

19.946 

25.472 

31.175 


p mm 


1.91 

4.05 

8.90 

18.52 


217.18 

261.75 

324.93 

402.44 




-22.87 
-14.84 
- 6.18 
0.00 


37.269 

43.893 

48.575 

49.078 


p mm 


33.11 

52.05 

81.45 

110.12 


500.71 

627.95 

732.09 

744.07 


+2.14 

9.71 

16.23 


49.544 

50.074 

50.329 


I p mm 


121.60 

170.85 

225.33 


755.26 

768.00 

779.38 


Kilpatrick and Pitzer 
(1946) 


Willingham, Taylor, 
PiGNOcco and Rossini 
„ (1945) 


Boiling point 


49®65 

Pitzer (1941) 

49°733 

Howard, Mears, 1<V)Okson, 

49^70 

Wibaut, Hoog, Langedyk, 


PoMERANTZ and Brooks 


OVerhoff and Smittenberg 


(1947) 


(1939) 

49'=^741 

Forziati, Glasgow Jr., Wil- 

49°71 

Felsing and Watson (1943) 


ijngham and Rossini (1946) 

49°72 

Van Risseghem (1922) 

49°80 

Stull (1937) 

49°72 

Hicks-Bruun, Bruun and 

49''804 

j WOJCIECHOWSKI (1939) 


Faulconer (1939) 

49'’81 

Cramer and Mulligan (1936) 

49°731 j 

Brooks, Howard and Grafton 




(1940) 




I- (10 mm) 
dp 


0°407 

Brooks, Howard and Grafton 

0°4117 


(1940) 


0'’411 

WOJCIECHOWSKI (1939) 



Freezing point 


-98°7 

Hicks-Bruun, Bruun and 

-99^991 


Faulconer (1939) 


-99®00 

Kilpatrick and Pitzer (1946) 

-100°06 

-99®73 

Glasgow Jr., Murphy, Wil- 



' LiNGHAM and Rossini (1946) 

1 


Forziati, Glasgow Jr., Wil¬ 
lingham and Rossini (1946) 


Forziati, Glasgow Jr., Wil¬ 
lingham and Rossini (1946) 
Brooks, Howard and Grafton 
(1940) 







PARAFFINS 


Trifle foint: — 98°88 Douslin and Huffman (1946) 
Transition foints 


Low 

High 


-146^35 

-132^^28 

Kilpatrick and Pitzer (1946) 

-146°35 1 

-]32°37 

Douslin and Huffman (1946) 

Critical solution point 


in CeHgNHa 

80°65 

Thiry (1925) 


80°75 

Van Risseghem (1922) 


81^2 

Wibaut, Hoog, oto. (1939) 


Constants of state 


Density 



d 


1 

d 


0 

0.6677 

Chavanne and Van Risse- 

20 

0.64923 

Howard, Mears, etc. (1947) 



GHEM (1922) 

25 

0.64422 

.. 

15 

0.6541 


20 

0.64899 

Felsing and Watson (1043) 

0 

0.6678 

Van Risseghem (1938) 

25 

0.644.33 


20 

0.6491 

,, 

20 

0.6494 

1 Hicks-Bruun, Bruun and 

20 

0.64919 

Wibaut, Hoog, etc. (1939) 



1 Faulconer (1939) 

25 

0.64448 


25 

0.64475 ! 

! 

20 

0.64902 

Brooks, Howard and Graf¬ 

20 

0.64916 1 

Forziati, etc. (1946) 



ton (1940) 


0.6493 i 

Cramer and Mulligan (1036) 

25 

0.64432 


j20 





t° 



7J • 10® 


0 

477 

25 

351 

i 

* Chavanne and Van Risseghem (1922) 

15 

20 

397 

375 

30 

330 

" 


Surface tension: 20® 16.18 Wibaut, Hoog, etc (1939) 
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HYDROCARBONS 


Refractive index 



Ha 

I) 

H/3 

My 


15 

1.3697 

1.3716 

1.3762 

1.3801 

Van Risseghem (1924-38) 

20 

1.36695 

1.36887 

1.37344 

1.37719 1 

WiBAUT, Hoog, etc. (1939) 

25 

1..36413 

1.36611 

1.37057 

1.37430 

(In 

dt 

0.00056 

55 

57 

58 


20 

— 

1..36864 

— 

_ 

Brooks, Howard and Grafton (1940) 

25 


1.36592 


— 


dn 

dt 

— 

0.00054 

— 

— 

M 

20 

— 

1.36876 


— 

Forziatt, Glasgow Jr., etc. (1946) 

25 


1.36595 

— 

— 


dn 

dt 

— 

0.00056 

— 



20 

— 

1.36873 

— 

— 

Howard, Mears, etc. (1947) 

25 

— 1 

1.36585 

— 

— 

dn 

dt 

— 1 

0.00058 


— 


20 

! 

1.3689 

_ 

_ 

Hicks-Bruun, Bruun and Faulconer 

25 

— ! 

1.36613 

— 

1 — 

(1939) 

dn 

dt 

— 

0.00055 

— 

— 

,> 

20 

— 

1.3689 

_ 

_ 

Me Ardle and Robertson (1942) 

20 

— 1 

j 1.3690 

— 

— 

WooDBURN, Smith and Tetewski (1944) 


Heat constants 

Specific heat 


t° 

Gp 

t° 

Cp 

C. I -257.64 

0.01972 

-234.39 

0.09770 

-256.62 

0.02287 

-229.88 

0.10857 

-256.20 

0.02804 

-224.31 

0.12152 

-253.49 

0.03457 

-221.30 

0.12805 

-252.06 

0.03996 

-216.95 

0.13883 

-250.60 

0.04535 

-209.84 

0.14962 

-248.58 

0.05346 

-208.84 

0.15107 

-246.23 

0.06243 

-204.36 

0.15978 

-244.49 

0.06826 

-199.68 

0.16802 

-241.38 

0.07856 j 

-194.14 

0,17791 

-238.49 

0.08701 1 

-188.09 

0.18973 

-238.22 

0.08800 l! 

-187.19 

0.19100 


Kilpatrick and Pitzer (1946) 
(M. W. 86.172) 
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Specific heat (continued) 


t° 

Cp 

t° 

Cp 


—183.88 

0.19682 

L. -94.43 

0.4179 

Kilpatrick and Pitzer (1946) 

-182.81 

0.19914 

- 85.65 

0.4243 

„ (M. W. 86.172) 

-180.84 

0.20274 

-76.05 

0.4319 


-176.39 

0.21086 

-66.54 

0.4384 


-174.76 

0.21376 

-57.44 

0.4454 


-173.67 

0.21563 

-47.92 

0.4540 


-169.46 

0.22353 

-36.51 

0.4642 


-166.09 

0.22875 

-27.09 

0.4726 


-162.47 

0.23613 

-18.30 

0.4815 


-157.29 

0.24497 

-10.01 

0.4892 

>> 

-154.71 

0.25042 

- 1.45 

0.4984 


-149.43 

0.26053 

1 + 6.41 

0.5070 


-260.30 

0.01099 

i -171.50 

0.21956 

Douslin and Huffman (1946) 

-258.41 

0.01668 

-163.93 

0.23376 

(M. W. 86.172) 

-255.94 

0.02510 

! -154.58 

0.25139 


-252.67 

0.03677 j 

i L. -95.91 

0.41748 


-248.86 

0.05106 I 

i -93.10 

0.41881 


-244.74 

0.06621 

! -92.08 

0.42022 


-240.02 

0.08139 

-87.70 

0.42284 


-234.40 

0.09733 

-82.90 

0.42615 


- 227.33 

0.1142 

-77.59 

0.43043 


220.54 

0.12827 ; 

j -67,67 

0.43832 


-220.29 

0.12882 ; 

i -57.92 

0.44573 


-219.94 

0.12971 1 

i -48.23 

0.45358 


-211.90 

0.14530 1 

-38.87 

0.46092 


-208.28 

0.15220 1 

-29.62 

0.46942 


202.32 

0.16311 ! 

-20.49 

0.47813 


-196.73 

0.17354 1 

-11.52 

0.48679 


-102.92 

0.18048 ! 

- 2.70 

0.49612 


- 185.57 

0.19454 1 

-f 5.17 

0.50430 


-183.90 

0.19759 

14.52 

0.51294 

II 

-174.03 

i 

0.21519 

22.94 

0.52151 



N.B. — For C'li and Cm (polymorphic forms), the values given by the two works disagree 
and arc somewhat erratic. 


Heat of vaporisation 

25° 

76.794 cal 15°/g 

Osborne and Ginnings (1947) 


50° 

73.8 

Pitzer (1941) 

Heats of transition 

Low (—146°) 

High (—132°) 



14.950 

0.786 cal 15°/g 

Kilpatrick and Pitzer (1946) 


15.001 

0.7914 

Douslin and Huffman (1946) 

Heat of melting 


1.6061 

Kilpatrick and Pitzer (1946) 



1.607 

Douslin and Huffman (1946) 













60 


HYDROCAEBONS 


w-HBPTANE W-C 7 H 18 

Preparation in a state of purity 

a) from the essential oil of ""Pinus Sabiniana'* and purification by mixed 
sulphuric and nitric acid (Thorpe, 1880) 

b) by reduction of oenanthol (Clemmensen, 1913) 

c) by reduction of ii-heptyl bromide or iodide by sodium ammonium (Edgar, 
Calingaert and Marker, 1929). 

Heptane was the object of a series of systematic investigations by Edgar, 
Smyth, Parks, Kharasch and their collaborators and by Shepard and Henne ; 
the results agree with those of the B. E. and of Bruylants. 


Constants: B.E. (1935). — Polyphasic equilibria 

Critical constants 


t° cr 

p cr mm 

d cr 

1 


267.01 

20520 

0.341 

j Smyth. Beattie and Kay (1937) 

266.85 

20430 

0.2341 

j Youhq (1898-1900-1910) 


N.B. The sample of Edgar and Calingaert (1929) seems pure but the values 
disagree. 


DethsUies of the liquid and the saturated vapour: Young (1910) 



L. 

V. 


L. 


0 

0.70048 

0.00007 

100 

0.6124 

0.003597 

10 

0.6920 

0.00010 

110 

0.6027 

0.004706 

20 

0.6836 

0 .00020, 

120 

0.5926 

0.006075 

30 

0.6751 

0.0003 

130 

0.5821 

0.007764 

40 

0.6665 

0.0005 

140 

0.5711 

0.009785 

50 

0.6579 

0.0007 

150 

0.5598 

0.01222 

60 

0.6491 

0.0011 

160 

0.5481 

0.01511 

70 

0.6402 

0.001460 

170 

0.5359 

0.01848 

80 

0.6311 

0.002000 

180 j 

0.5232 

0.02242 

90 

0.6218 

I 

0.002703 

190 

0.5066 

0.02711 
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Densities of the liquid and the saturated vapour: Young (1910) (continued) 


t'" 

L. 

V. 


L. 

V. 

200 

0.4952 

0.03304 

260 

0.3457 

0.1287 

210 

0.4793 

0.04005 

262 

0.3332 

0.1397 

220 

0.4616 

0.04892 

264 

0.3166 

0.1538 

230 

0.4414 

0.06002 

265 

0.3059 

0.1631 

240 

1 0.4177 

0.07446 

266 

0.2907 

0.1778 

250 

0.3877 

0.09461 

266.5 

0.2819 i 

0.1895 

256 

0.3664 

0.1117 

266.56 

0.2341 

0.2341 


Rectilinear diameter: 0.3504 + 0.00041921® — 0.0000000621 Young (1910) 


Saturated vapour pressure 



p mni 

i 

p mm 


p mm I 

-40.1 

0.763 

-52.4 

0.259 

—58.4 

0.150 

Mundel (1913) 

-42.6 

0.632 

-56.4 

0.179 

—62.7 

0.096 

if 

-46.7 

0.440 





If 

0 

11.45 

100 

795.2 

200 

7261 

Young (1910) 

10 

20.50 

110 

1047 

210 

8594 

If 

20 

35.50 

120 

1367 

220 

10105 

If 

30 

58.35 

130 

1753 

230 

11810 

ft 

4b 

92.05 

140 

2229 

240 

13790 

ft 

50 

140.9 

150 

2784 

250 

15980 

ff 

60 

208.9 

160 

3450 

260 

18470 

ff 

70 

302.3 

170 

4212 

264 

19610 

If 

80 

426.6 

180 

5091 

266.85 

20430 

If 

90 

588.8 

190 

6095 



ft 

22.7 

41.4 

50.0 

141.0 

70.0 

301.4 

Smyth and Engel (1929) 

30.0 

58.2 

51.2 

150.0 

79.5 

419.7 

,, 

30.3 

58.8 

61.2 

220.0 

98.4 

760 


38.4 

86.0 

69.5 

297.8 




40.009 

92.52 

74.489 

355.22 

104.530 

906.06 

Smith (1940) 

45.637 

108.06 

80.402 

433.56 

110.681 

1074.58 


51.312 

149.40 

86.363 

525.86 

116.879 

1268.03 


57.035 

187.57 

92.371 

633.99 

123.125 

1489.14 


62.806 

233.72 

98.427 

760.00 

129.418 

1740.77 


68.624 

289.13 






25.925 

47.48 

51.320 

149.41 

92.053 

627.85 

Willingham, Taylor, 

29.699 

57.49 

55.394 

175.84 

97.154 

731.99 

PiGNOCCO, and Rosstni 

33.024 

67.33 

60.862 

217.14 

97.702 

743.96 

(1945) 

36.017 

77.34 

65.882 

261.75 

98.207 

755.23 

ft 

38.822 

87.76 

71.930 

324.97 

98.773 

768.01 

ft 

42.599 

103.67 

78.169 

402.39 

99.285 

779.37 

ft 

46.929 

124.54 

84.823 

500.66 
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Boiling point 


98°35 

B.E. (1935) 

98^40 

WiBAUT, HoOG, LaNGEDYK, 

98°365 

WoJCIECHOWSKI (1936) 


OVERHOFF and Smtttenberg 

98‘=’38 

Shepard, Henne and Midgley 


(1939) 


(1931) 

i 98°41 

Appleby, Avery and Meer- 

98^38 

Maik (1932) 


BOTT (1947) 

98^4 

Fawcett (1946) 

98°413 

Smith and Matheson (1938) 

98^4 

Marschner and Cropper (1946) 

98^^413 

WOJCIECHOWSKI (1939) 

98°4 

Lecat (passim) 

98^^422 

Brooks (1938) 

98°4 

Youno (1909-1910) 

98°424 

Brooks, Howard and Craiton 

98°4 

Edgar, Calirgaert and Mar¬ 


(1940) 


ker (1929) 

98^426 

Forziati, Glasgow Jr., Wil¬ 

98°4 

BromHaBY and Quiggle (1933) 


lingham and Rossini (1946) 

98°4 

Smyth and Engel (1929) 

98^427 

Smith (1940) 

98°4 

Cummings, Stone and Vo- 

98°43 

Davies and Gilbert (1941) 


LANTE (1933) 

98^^43 

Thorpe (1880) 

98^4 

Hicks-Bruun and Bruun 

98^49 

DE Bruyne, Davis and Gross 


(1932) 

98°5 

(1933) 

Me Ardle and Robertson 




(1942) 


(10 mm) 
dp 


0°4480 

Forziati, Glasgow Jr., Wil- 

1 0^45 

Shepard, Henne and Midgley 


lingham and Rossini (1946) 

1 

!| 

(1931) 

0®448 

Wo jciechowski (1936-1939) 

0*^45 

Young (1902-1910) 

0°4485 

Smith and Matheson (1938) 

0°45 

WiBAUT, HoOG, LaNGEDYK, 

0°4493 

Brooks (1938) 


OvERHOFF and Smittenberg 

0°45 

B.E. (1935) and Lecat (passim) 


(1939) 


Melting point 


-90°6 

Smyth and Engel (1929) 

-90°64 

Hicks-Bruun and Bruun 

-90°5 

Edgar, Calingaert; and Mar- 


(1932) 


KER (1929) 

-90°65 

Appleby, Avery and Meer- 

- 90^576 

Brooks (1938) 


BOTT (1947) 

-90°595 

Glasgow Jr., Murphy, Wil- 

-90°65 

Shepard, Henne and Midgley 


lingham and Rossini (1946) 


(1931) 

-90°6 

Marschner and Cropper (1946) 

-90°8 

Bromiley and Quiggle (1933) 

-90^60 

Brooks, Howard and Crafton 

-OO'^S 

WiBAUT, HoOG, LaNGEDYK, 


(1940) 


Ovbrhoff and Smittenberg 

-90^609 

Forziati, Glasgow Jr., Wil¬ 


(1939) 


lingham and Rossini (1946) 

~90°9 

Parks, Huffman and Thomas 

-90^623 

Mair (1932) 


(1930) 
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Critical solution point in CgH^NHa 


69^9 

Shepard, Henne and Midqlby 

70°0 

Hicks-Bruun and Bruun 


(1931) 


(1932) 

70°0 

Edgar, Calingaert and Mar¬ 

70°1 

Wibaut, Hogg, Lakgedyk, 


ker (1929) 


OvERHOFF and Smittenberg 



i 

(1939) 


Isotherms: Young (1910) and Smyth, Beattie and Kay (1937) 


Constants of state 


Density 


t° 

d 



d 


0 

0.70048 

B.E. (1935) 

20 

0.68376 

Smyth and Engel (1929) 

15 

0.68785 


20 

0.6838 

Mathews (1926) 

30 

0.67522 


20 

0.6838 

Appleby, Avery and 

0 

0.70048 

Young (1910 



Meerbott (1947) 

10 

0.6920 


20 

0.6839 

Waterman and db Kok 

15 

0,6878 

,, 



(1933) 

20 

0.6836 


20 

0.6839 

Bromiley and Quiogle 

30 

0.6731 

,, 



(1933) 

0 

0.7005 

Thorpe (1880) 

30 

0.67520 

de Bruyne, Davis and 

*14.9 

0.68796 

,, 



Gross (1933) 

20 

0.6836 

,, 

0 

0.7004 

Smyth and Stoops (1928) 

20 

0.68367 

Eorziati, etc. (1946) 

10 

0.6921 


25 

0.67949 


20 

0.6838 


20 

0.6837 

Quayle, Hay and Brown 

0 

0.70008 

Bruylants (unpubl.) 

30 

0.6752 

(1944) 

15 

0.68793 


40 

0.6668 

„ 

30 

0.67538 


50 

0.6580 

,, 1 

20 

0.68378 

Shepard, Henne and Mid- 

12.2 

0.69026 

Perkin (1892) 

25 

0.67963 

„ GLEY (1931) 

20 

0.6835 

Fawcett (1946) 

20 

0.68378 

Wibaut, Hoog, etc. (1939) 

20 

0.6836 

Edgar, Calingaert and 

25 

0.67954 




Marker (1929) I 

20 

0.68368 

Brooks, Howard and 

20 

0.68370 

Hicks-Bruun and Bruun 



Grafton (1940) 



(1932)* 

25 

0.67943 


20 

0.68372 

Brooks (1938) 

20 

0.6836 

Grosse and Wackher 






(1939) 

Viscosity 






Yl- 10' 



i 

* j 

o 

1 


15 

429 

B.E. (1935) 

0 

521 

Geist and Cannon (1946) 

30 

364 


40 

333 


20 

409 

Smyth and Stoops (1928) 

20 

411 

Fawcett (1946) 
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Viscosity (continued) 



i)-10' 



r)-10® 


6.43 

479.7 

Thorpe and Rodger 

62.04 

271.4 

9f 

6.56 

479.5 

(1894) 

70.09 

252.6 


1.0.45 

441.8 


77.10 

237.2 

n 

21.74 

402.7 


85.49 

221.8 

n 

30.27 

368.5 


92.21 

209.6 

i> 

38.34 

339.7 


25 

385.5 

Lewis (1922) 

47.25 

311.2 


25 

385.9 

Shepard, Henne and 

,75.03 1 

289.0 

1 




Midgley (1931) 


Surface tension 



y 


t° 

y 


0 

22.19 

Thorpe (1879) 

20 

20.30 

Quayle, Day and Brown 

10 

21.12 

>9 

30 

19.29 

„ (1944) 

15 

20.85 

B.E. (1935) 

40 

18.32 

)9 

20 

20.35 


50 

17.20 

99 

30 

19.27 

„ 

20 

20.26 

WiBAUT, Hoog, etc. (1939) 



1 

20 

20.28 

Edgar and Calingaert 

j 


i 

1 



1 (1929) 


Refractive, index 


t° 

He r. 

Ha 

D 

1 Hey. 

Heg. 


He V. 

Hy 


15 

1.38772 

1..38806 

1.39002 

1.39019 

1.39398 

1.39495 

1.39797 

— 

B. E. (19.85) 

dn 

dt 

0.00046 

46 

~ 

46 

47 

47 

47 

— 

99 

15 

1.38784 

1.38808 

1.39001 

1.39016 

1.39389 

1.39481 

1.39764 

1.39864 

Bruylants (unp.) 

30 

1..38090 

1.38141 

1.38312 

1.38314 

1.38640 

1.38781 

1..39066 

1.39117 

dn 

It 

0.00046 

44 

46 

47 

49 

47 

46 

46 


20 

_ 

1.38573 

1.38775 

— 

— 

1,39247 

— 

1.39637 

WiBAUT, etc. (1939) 

25 

— 

1.38322 

1 

1.38521 

— 

— 

1.38987 

— 

1.39373 

dn 

dt 


0.00050 

51 

— 

— 

52 

— 

53 

>» 

20 j 

_ 

_ 

1.38764 

_ 

— 

— 

— 

_ 

Brooks, Howard 

25 


— 

1.38511 

— i 

— 

— 

— 


and Grafton 

dn 

dt 

— 

— 

0.000506 

- ! 

i 

— 

— 

— 

— 

(1940) 

20 

i 

j 

— 

1.38764 


— 

■— 


— 

Forziati, etc. (1946) 

25 1 

i 

— 

1.38517 

— 

— 

— 

— 

— 


dn j 
^ ! 


— 

0.00049 



— 

— 

— 
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Refractive index (continued) 



Her. 

Ha 

D 

Hey. 

Heg. 


He V. 

By 


12,2 

— 

1.38966 

1.39178 

_ 

_ 

1..39664 

_ 


Perkin (1892) 

20 


1.38580 

1.38775 

— 

— 

1.39261 

— 

— 

Sheparo, Henne and 
Midgley (1931) 

20 

— 

1.38579 

1.38777 

— 

1 

1.39248 

— 

1.39646 

8myth and 8 toops 

20 


1.38.584 

1.38777 

-- 

— 

1.39251 

— 

1.39636 

(1928) 

Dornte and Smyth 
(1930) 

20 



1.3876 





"— 

MacArdle and Ro¬ 
bertson (1942) 

20 



1.38763 




— 

— 

Smyth and Mac Al¬ 
pine (1934) 

20 



1.38767 






Smyth and Engel 
(1929) 

20 



1.38768 






Davies and Gilbert 
(1941) 

20 



1.3877 



~~ 

_ 1 

I _ 

Hicks-Bruun and 
Bruun (1932) 

20 



1.3877 




— 

— 

WooDBUBN, Smith 
and Tetewsky (1944) 

20 

— 

— 

1.3877 

— 

— 

— 

— 

— 

Fawcett (1946) 

20 



1.3977 

■ 

, 

■- 

— 

— 

Marschner and 
Cropper (1946) 

20 



1.3877 




— 

— 

Applebey, Avery 
and Meerbott (1947) 

20 

i 


1.38771 




— 

— 

Stearn and Smyth 
(1934) 

20 

1 

— 

1.38777 

— 

— 

— 

— 

— 

Edgar (1923) 

20 


— 

1.38777 

— 

— 

— 

—- 

— 

Brooks (1938) 

20 

— 

— 

1.3878 

— 

— 


— 


Bromiley, etc. (1933) 

25 

— 

— 

1.38510 

— 

— 

— 

— 

— 

Mair (1932) 

30 



1.38292 



— 

i 

1 

— 

DE Bruyne, etc, 

(1933) 


Heat constants 

Specific hml 



Cp 

t° 

Cp 

t° 

Cp 


C, -183.06 

0.205 

-127.86 

0.287 

+2.24 

0.513 

Parks, Huffman and 

-182.66 

0.206 

-122.26 

0.295 

2.84 

0.514 

Thomas (1930) 

-177.16 

0.216 

L. -85.16 

0.480 

6.34 

0.517 


-170.56 

0.226 

-73.16 

0.480 

14.34 

0.522 


-163.66 

0.236 

-55.76 

0.484 

18.14 

I 0.525 


-160.96 

0.254 

-37.36 

0.489 

21.04 

0.527 


—144.66 

0.263 

-32.76 

0.491 1 

26.04 

0.530 


-138.66 

: 0.271 

-15.16 

0.500 




-132.66 

0.280 

-10.66 

0.504 1 
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Specific heat of the vapour: Waddington, Todd and Huffman (1947) 


Heat of vaporisation 

90°48 

76.997 cal 

167g 

»» 

Waddington, Todd and Huffman 

77^33 

79.223 

„ (1947) 


68°06 

82.277 

»> 



25^ 

87.175 


Osborne and Ginninos (1947) 

Heat of melting 


33.78 

- 

Parks, Huffman and Thomas 

(1930) 

Heat of combustion 

30° 

(Cp) 11479.3 


Jessup (1937) (M. W. 100.1926) 


25° 

(Cp) 11485.7 

,, 



26° 

(cp) 11493.4 


Davies and Gilbert (1941) 


25° 

(cp) 11490.5 


Prosbn and Rossini (1944) 

(M. W. 100.198) 


ISOMERIC HEPTAJ^^ES 

Their synthesis in a state of purity has been carried out by Chavanne and his 
collaborators, and also by Edgar, Calingaert and Marker, whose samples 
were used for other measurements by Edgar, Smyth, Huffman and Kharasch. 
- Usual method of preparation: Action of ketones, aldehydes or esters on 
Grignard’s reagent in order to obtain a secondary alcohol, which is submitted 
to dehydration followed by catalytic hydrogenation. 


2-METHYLHEXANE CH 3 -CH(CH 3 ) ~(CH 2)3 -CH 3 

Obtained by extraction from petroleum: Bruun and Hicks-Bruun (1933) 


Constants 

Critical constants 


t° cr. 

p cr. atm. 


267.9 

27.2 

Edgar and Calingaert (1929) 


Boiling point 


89°67 

Bruun and Hicks-Bruun (1933) 

90°08 

DAViBiS and Gilbert (1941) 

90°0 

Edgar, Calingaert and Marker 

90°10 

WiBAUT, HoOGjLaNGEDYKjOvBR- 


(1929) 


HOFF and Smittenberg, (1939) 
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Freezing point 


-118°2 

WiB ATJT, HoOG, LaNGED YK, OvER- 


Edgar, Calingaert and Marker 


HOFF and Smittenberg, (1939) 


(1929) 

-118°9 

Bruun and Hicks-Bruun (1933) 

-119°] 

Parks, Huffman and Thomas 



i 

(1930) 


Critical solution point 

in C,HjNH, 

73°6 

WiBAUT, Hoog, etc. (1939) 


74°1 

Edgar, Calingaert and Marker (1929) 


74°1 

Bruun and Hicks-Bruun (1933) 

Density 




t° 

1 

d 



d 

1 

20 

0.6789 

Edgar, Calingaert and Mar- 

20 

0.67869 

WiBAUT, Hoog, etc. (1939) 

25 

0.6746 

„ KER (1929) 

25 

0.67437 

ft 

25 

0.67492 

Bruun and Hicks-Bruun 






(1933) 





Viscosity: 20° 378 *10 ® Smyth and Stoops (1928) 
Surface tension 


t° 

y 


20 

19.17 

WiBAUT, Hoog, etc. (1939) 

20 

19.37 

Edgar, Calingaert and Marker (1929) 


Refractive index 


t° 

Ha 

D 


Hy 


20 

1.38311 

1.38509 

1.38983 

1.39377 

Smyth and Stoops (1928) 

20 

1.38292 

1.38498 

1.38967 ! 

1.39355 

WiBAUT, Hoog, etc. (1939) 

25 

1.38041 

1.38240 

1.38702 

1.39091 

ft 

dn 

dx 

0.00050 

51 

53 

53 


20 

- , 

1.3850 

_ 

_ 

Bruun and Hicks-Bruun (1933) 

20 

— 

1.38478 

— 

— 

Davibs and Gilbert (1941) 


Dielectric constant: 20° 1.922 Smyth and Stoops (1928) 
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Specific heat: Parks, Huffman and Thomas (1930) 



Cp 


c. 


Cp 


Cp 

V. -187.26 

0.202 

-165.76 

0.237 

L. -112.96 

0.427 

-32.86 

0.480 

-185.56 

0.206 

-164.56 

0.239 1 

-107.16 

0.430 1 

-17.76 

0.491 

-183.36 

0.212 

-158.76 

0.249 I 

- 92.86 

0.439 i 

+ 2.64 

0.507 

-180.66 

0.217 

-157.66 

0.250 1 

- 77.96 

0.449 1 

13.04 

0.519 

-179.06 

-171.76 

0.219 
0.229 j 

-150.36 

0.262 '' 

- 62.16 
- 48.16 

0.460 

0.469 

19.24 

0.523 


Heat of melting 

21.16 cal 157g 

Parks, Huffman and Thomas (1930) 

Heat of combustion 

25° (Cp) 11480.8 

Davies and Gilbert (1941) 


3.METHYLHEXANE 

Constants 

Critical constants 


CH3 -CHj -CH(CH3) -iCll,), -CH3 


t° cr. 


2(52.4 


p cr. atm. 


28.] 


Edgar and Caltngaert (1929) 


Boilinj point 


9r8 

Edgar, Calingaert and Marker 

9r8 

Bocharov and Obolenzev 


(1929) 


(1946) 

91^8 

De Graef (1925) 

91°96 

Davies and Gilbert (1941) 

9r879 

at 

^ 0°445 WOJCIECHOWSKI (1939) 



Critical solution point 


in C.H,NH3 

70°5 

Edgar, Calingaert and Marker (1929) 


70^5 

Db Graef (1925) 
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Density 


t° 

d 



d 

1 


15 

20 

0.6909 

0.6868 

De Graef (1925) 

20 

20 

0.6870 

0.6870 

Edgar, Calingaert and Marker (1929) 
Botcharov and Obolenzev (1946) 




7] • 10*^ 


15 

386 

De Graef (1925) 

30 

329 


20 

372 

Smyth and Stoops (1928) 


Surface tension: 20° 19.56 Edgar and Calingaert (1929) 


Refraciwe itidex 


t° 

Ha 

D 

H/3 

Hy 


20 

1.38677 

1.38873 

1.39343 

1.39744 

Smyth and Stoops (1928) 

20 

— 

1.38857 

— 

— 

Davies and Gilbert (1941) 

20 

— 

1.3888 

— 

— 

Botcharov and Obolenzev (1946) 

20.4 

1.3865 

1.3884 

1.3932 

— 

De Graef (1925) 


Dielectric constant: 20° 1,930 Smyth and Stoops (1928) 


Specific heat: Huffman, Parks and Thomas (1930) 


t° 

Cp 

to 

Cp 

t° 

Cp 


C. -202.06 

0.178 

L. -182.16 

0.395 

-121.36 

0.416 

Huffman, Parks and 

-198.46 

0.187 

-180.36 

0.397 

- 99.36 

0.426 

Thomas (1930) 

-195.16 

0.197 

-178.06 

0.398 

- 77.46 

0.440 

99 

-192.06 

0.205 

-174.06 

0.398 

- 53.36 

0.457 

99 

-189.16 

0.215 

-166.86 

0.400 

- 30.06 

0.472 

99 



-154.26 

0.403 

+ 2.64 

0.498 

99 



-141.76 

0.407 

16.04 j 

0.511 

99 


Hmt of combustion 


25° (cp) 


11488.1 cal 157g 


Davies and Gilbert (1941) 
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HYDROCARBONS 


3-ETHYLPENTANE or TRIETHYLMETHANE CgHg-^(CaHfi)-CgHg 

Constants 


Saturated vapour 'pressure: Smith ( 1941 ) 


t° 

p mm 


p mm 

t° 

p mm 

t° 

p mm 

36.127 

92.52 

62.113 

187.67 

76.449 

433.66 

105.726 

1074.58 

40.740 

118.06 

67.873 

233.72 

81.406 

526.86 

111.929 

1268.03 

46.402 

149.40 

63.682 

69.641 

289.13 

355.22 

87.412 

99.672 

633.99 

906.06 

118.182 

1489.14 


Boiling point 


93°368 

93*^37 

WOJOIKOHOWSKI (1939) 

Davies and Gilbert (1941) 

93°468 

93°473 

Smeth (1940) 

Brooks, Howard and Grafton 
(1940) 

(10 mm) 
dp 



0°446 

Brooks, Howard and Crafton 
( 1940) i 

0°448 

WOJCIECHOWSKI (1939) 

Freezing point 

-n8°65 

Strbiff, Murphy, Sedlak, Wil 
LiNGHAM and Rossini (1946) 
Brooks, Howard and Grafton 
(1940) 

~118®8 

Huffman, Parks and Thomas 
(1930) 
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Density 


t® 

d 


20 

25 

0.69818 

0.69377 

Brooks, Howard and Grafton (1940) 


Refractive index 


Ha 

D 


Hy 


— 

1.39.327 

— 

— 

Davies and Gilbert (1941) 

_ 

1.39337 

— 

_ 

Brooks, Howard and Grafton (1940) 

—- 

1.39084 

— 

— 


j 

0.00051 

i 



1 


Specific heat: Huffman, Parks and Thomas (1930) 


t® 

Op 


Cp 

t® 

Cp 

t® 

Op 

G. -180.96 

0.206 

-154.26 

0.248 

L. -111.76 

0.416 

-14.66 

0.486 

-174.86 

0.216 

-147.96 

0.259 

-106.36 

0.419 

- 3.24 

0.499 

-168.16 

0.227 

-141.76 

0.269 

- 92.76 

0.427 

+ 9.04 

0.505 

-161.06 

0.238 

-135.96 

0.282 

- 72.96 

- 35.66 

0.442 

0.470 

14.34 

21.64 

0.510 

0.519 


Heat of melting 

22.56 cal 167g 

1 Huffman, Parks and Thomas (1930) 

Heat of conibvstion 

25° { Op ) 11491.3 

Davies and Gilbert (1941) 
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2 , 2 -DIMETHYLPENTANE ( 0113 ) 30 -CH 3 

Methods of prefaraiion 

1 ^) by the action of sodium on a mixture of n-propyl bromide and lertiary butyl 
chloride. 

2®) by chlorination of pinacolin, transformation into pscw/Zo-butylacetylene, then 
into tertiary methylbutylacetylenc by the action of dimethyl sulphate, and 
catalytic hydrogenation of the compound obtained. 

3®) by dehydration, followed by catalytic • hydrogenation, of 2 , 2 'dimethyl- 
pcntanol-3 obtained by the reaction of propionic aldehyde on tert. butyl 
chloride. 


Constants 

Saturated vapour pressure 



p mm 


p mm 


15.325 

67.27 

53.261 

402.46 

WiLTJNGHAM, Taylor, PiGNOcc.’o and Rossini 

18.253 

77.31 

59.362 

500.72 

(1945) 

20.979 

87.74 

65.879 

627.94 


24.670 

103.68 

72.945 

627.70 


28.879 

124.68 

77.958 

732.11 


33.160 

149.46 

78.496 

744.07 


37.129 

175.94 

78.995 

755.28 


42.454 

217.21 

79.550 

768.04 


47.359 

324.99 

80.050 

779.35 


80 

775.20 

160 

5092.0 

Fawcett (1946) 

100 

1352.80 

180 

! 7334.0 

! ** 

120 

2211.60 

200 ; 

10184.0 


140 

3435.20 

210 ! 

1 

1 

! 

11932.0 



Boiling point 


79®2 

Fawcett (1946) 

79°210 

WOJCIECHOWSKI (1939) 

79‘’201 

Willingham, Taylor, etc 

(1945) 

79°25 

Davies and Gilbert (1941) 

79°203 i 

Forziati, Glasgow Jr., Will¬ 
ingham and Rossini (1946) 

79‘^3 

1 De Graef (1925) 


1 

__ ± 
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-ll (10 mm.) 
dp 


0°436 

Willingham, Taylor, etc. 

0°4394 

Forziati, Glasgow Jr., etc. 


(1945) 


(1946) 

0°439 

WoJCIECHOWSKI (1939) 




Freeziwj poird 


-123°794 

Forziati, Glasgow Jr., etc. 

-125°0 

Huffman, Parks and Thomas 


(1946) 


(1930) 

-124°() 

WiBAiJT, Hoog, Lanoedyk, 




OvERHOFF and Smittenberg 




(1939) 




Critical solution point 


in CeHjNHj 

in 

He Graef (1925) * 


in 

Edgar, (^alingaert and Marker (1920) 


78°3 

Wibaut, Hoog, etc. (1939) 


Density 


t*^ 

d 


t° 

d 


0 

1 

0.6908 

Smyth and Stoops (1928) 

20 

0.67388 

Wibaut, Hoog, etc. (19.39) 

10 

0.6823 


25 

0.66953 

20 

0.6738 


20 

0.67385 1 

Forziati, Glasgow Jr., etc. 

30 

0.6652 

,, 

25 

0.66958 

(1946) 

15 

0.6780 i 

De Graef (1925) 

20 

0.6736 

Fawcett (1946) 

20 

0.6738 1 

3? 

20 

0.6737 

Edgar, Calingaert and Mar¬ 
ker (1929) 


t° 

1 

7) • 10® 


15 

401 

De Graef (1925) 

30 

340 


20 

385 

Smyth and Stoops (1928) 


Surface tension: 20° 18.05 Wibaut, Hoog, etc. (1939) 
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Refractive index 


t° 

Ha 

D 

H/? 

Hy 


20 

1.38038 

1.38233 

1.38710 

1.39106 

Smyth and Stoops (1928) 

20.6 

1.3799 

1.3820 

1.3866 

— 

Be Graef (1925) 

20 

1.38025 

1.38226 

1.38703 

1.39092 

WiBAUT, Hoog, etc. (1939) 

25 

1.37763 

1.37964 

1.38429 

1.38821 


dn 

dt 

0.00052 

52 

55 

i 

54 

»» 

20 

_ 

1.38217 

_ 

_ 

Forziati, Glasgow Jr., etc. (1946) 

25 

1 — 

1.37955 

— 

— 


dn 

dt 

' — 

0.00052 


— 


20 ! 

_ 

1.38209 

_ 

, 

Davies and Gilbert (1941) 

20 j 

— 

1.3824 

1 — 

— 

Fawcett (1946) 


Specific Huffman, Parks and Thomas (1930) 



Cp 


Cp 


! 

1 

0. -181.26 

0.200 

L. -119.96 

0.388 

-35.76 

0.461 

-175.26 

0.210 

-118.86 

0.389 

-16.36 

0.478 

-169.86 

0.219 

-110.96 

0.395 

+ 1.94 

0.498 

-161.96 

0.234 

- 95.66 

0.407 

7.14 

0.505 

-154.76 

0.244 

- 87.06 

0.415 

14.04 

0.511 



- 73.36 

0.428 

20.94 

0.518 



- 57.36 

0.442 




Heat of vaporisation 

26° 77.343 cal 167g 

Osborne and Ginnings (1947) 

Heat of melting 

13.98 

»» 

Huffman, Parks and Thomas (1930) 

Heat of combustion 

! 25® (Cp) 11454.3 


Davies and Gilbert (1941) 


2,3-DIMETHYLPENTANB or METHYLETHYL wo-PEOPYLMETHANE 

(CH3)a -CH -CH(CH3) -CHj -CHj 


Constants 

Critical constants 


t® cr. 

p cr. atm. 


264.6 

1 

29.2 

Edgar and Calinoaert (1929) 
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Boiling 'point 


89°7 Edgar, Calinoabrt and Marker 
(1929) 


dt 


89°78 Davies and Gilbert (1941) 

90° Chav ANNE and De Graef (1924) 


89°787 ^ (10 mm ): 0°450 Howard, Hears, Fookson, Pomerantz and Brooks (1947) 


Critical solviion point 


in C,H5 NHs 

68°0 

WiBAUT, Hooo, LandedYK, Overhoff and 



Smittenbero (1939) 


68°1 

Chavanne and De Graef (1924) 


68°1 

Edgar, Calingaert and Marker (1929) 


Density 


t° 

d 


t° 

d 


0 

0.7117 

Chavanne and De Graef 

20 

0.69514 

WiBAUT, Hoog, etc. (1939) 

15 

0.6991 

» (1924) 

25 

0.69087 


20 

0.6950 


20 

0.69510 

Howard, Hears, Fookson, 

20 

0.6952 

Edgar, Calingaert and 



Pomerantz and Brooks 

1 


Marker (1929) 

25 

0.69090 

» (1947) 


t° 

7) -10* 


15 

436 

Chavanne and De Graef (1924) 

30 

412 


Surface tension 

t° 

y 


20 

19.65 

Edgar and Calingaert (1929) 

20 

19.82 

Wibaut, Hoog, etc. (1939) 

. 


Dielectric constcmt: 20° 1.942 Smyth and Stoops (1928) 
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Refractive index 



Ha 

D 

Hf} 

Hy 


20 

1.3894 

1.3918 

1.3965 

1.4002 

Ghavanne and De Graef (1924) 

20 

1.39005 

1.39201 

1.39675 

1.40071 

8myth and iStoops (1928) 

20 

1.39007 

1.39210 

1.39680 

1.40074 

WiBAUT, Hoog, etc. (1939) 

25 

1.38753 

1.38957 

1.39422 

1.39811 

- 

dn 

iit 

0.00051 


52 

53 


20 

j 

1.39193 

_ , 

1 

Howard, Mears, etc. (1947) 

25 ; 


1.38050 

— i 

— 

,, 

dn \ 

df 

1 

0.00049 

— 

— 

•> 

20 

i 

1.39202 

1 


i Davies and Gilbert (1941) 


1 

_ 1 


! 

_ _ __ _ . 


Specific heat: Huffman, Parks and Thomas (1930) 


t° 



Cp 

1 t° 

Cp 



Gl. -204.76 

0.169 

-183.96 

0.376 

-145.16 

0.389 

-62.36 

0.442 

-200.36 

0.177 

-182.76 

0.374 

-139.26 

0.393 

-39.16 

0.459 

-196.36 

0.189 

-181.06 

0.374 

-112.86 

0.409 

-33.06 

0.465 

-192.46 

0.205 

-178.96 

0.370 

- 91.66 

0.421 

+ 4.04 

0.496 



- 168.46 

0.380 

- 68.16 

0.437 

18.14 

0.510 

L. -186.36 

0.377 

-161.86 

0.383 






Heat of mporisation 35° 81.667 cal ]57g 

Heat of comhmtion 25° (c^) 11476.2 


Osborne and Ginnings (1947) 
Davies and Gilbert (1941) 


2,4-DIMETHYLPENTANE or DI iso-PROPYLMETHANE 

(CH3)2CH-CH2 -Cn(CH3)2 

Prepared by the action of ethyl isovalerate on methylmagnesium iodide. 

Constants 


Boiling point 


80*^49 

Davies and Gilbert (1941) 

80°60 

WiBAUT, Hooa, Langedyk, 

80°508 

Howard, Hears, Fookson, Po- 


OVERHOFF and Smittenbero 


merantz and Brooks (1947) 


(1939) 


i 

80°8 

Ghavanne and De Graef(1924) 


1 

80°8 

Marschner and Cropper (1946) 
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(10 mm) 

ii__ _ 


0'^42 

WiBAUT, Hooo, etc. (1939) 

0°431 

1 Howard, Mears, etc. (1947) 

Freezing point 



-119^1 

WiBAUT, Hoog, eto. (1939) 

~120°4 

1 Richards and Hargreaves 

--119°2 

Timmermans (passim) 


(1944) 

-119°265 

Stheiff, Murphy, Sedlak, Wil 

-120°6 

M arschner and Cropper (1946) 


linqham and Rossini (1946) 

-120^6 

Huffman, Parks and Thomas 

-iirse 

Howard, Mears, etc. (1947) | 


(1930) 


Crifical solution foint 


in OeHgNHg 

78°6 

Chavanne and 1 )e Graef (1924) 

_ { 

78‘^7 

WiBAUT, Hoog, etc. (19.39) 


Density 



d 

- ■ ii‘‘ 

d j 


0 

0.6899 

Chavanne and De Graef |1 20 

0.67275 

WiBAUT, Hoog, etc. (1939) 

15 

0.6769 

(1<»24) ■ 25 

0.66837 


20 

0.6731 

1 20 

0.67315 

1 Howard, Mears, etc. (1947) 




0.66879 

i 


Yiscosity 


t'^ 

y; • 105 


15 

375 i 

Chavanne and De Graef (1924) 

20 

360 



Surface tension: 20° 18.12 Wibaut, Hoocj, etc. (1939) 


Refractive index 


t° 

Ha 

D 


Hy 

i 

1 

20 

1.3795 

1.3814 

1.3862 

1.3900 

Chavanne and De Graef (1924) 

20 

1.37956 

1.38153 

1.38620 

1..39012 

WiBAUT, Hoog, etc. (1939) 

25 

1.37697 

1.37892 

1.38357 

1.38745 

99 

da 

dt 

0.00052 

52 

53 

53 

t} 

20 

_ 

1.38165 

_ 

_ 

Howard, Mears, etc. (1947) 

25 

— 

1.37903 

— 

— 


dn 

It 


0.00052 

— 

— 


20 

— 

1.38167 

_ 

_ 

Davies and Gilbert (1941) 

20 

■— 

1.3817 

— 

— 

Marschner and Cropper (1946) 
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Specific heal: Huffman, Parks and Thomas (1930) 



Cp 


Cp 


Gp 


Gp 

C. -181.60 

0.201 

L. -112.96 

0.400 

-67.46 

0.440 

-11.76 

0.495 

-178.06 

0.209 

-111.96 

0.402 

-57.86 

0.449 

+ 2.24 

0.505 

-175.76 

0.212 

-101.46 

0.410 

-47.46 

0.458 

8.34 

0.512 

-168.96 

0.223 

- 91.76 

0.417 

-36.76 

0.468 

15.04 

0.519 

-161.56 

-153.16 

0.237 

0.254 

- 76.86 

0.430 

-30.76 

0.472 

21.24 

0.529 


Heat of vaporisation 

25° 78.448 cal 15°/g 

Osborne and Ginnings (1947) 

Heat of mdiing 

15.95 

Huffman, Parks and Thomas (1930) 

Heat of combustion 

25° (Cp) 11463.4 

Davies and Gilbert (1941) 


3,3-DIMETHYLPENTANE or DIMETHYIJ)IETHYLMETHANE 

CH3 ~C(CH3)2 -CHg --CH3 

Prepared by the action of ethyl bromide on terU amyl bromide (Wurtz) or 
by the action of zinc diethyl on 1,1-dimethyI-l-iodopropane. 

Constants 


Boiling point 


85°97 

Davies and Gilbert (1941) 

1 86°0 

1 

Edgar, Calingaert and Marker 
(1929) 

86°10 

at 

^ (10 mm ) .•0°44 Wibaut, Hoog, Langedyk, Overhoff and Smittenberg (1939) 

Freezing point 



-134°9 

Huffman, Parks and Thomas | 
(1930) j 

-135° 

-135°7 

Edgar, Calingaert and Marker 
(1929) 

Wibaut, Hoog, etc. (1939) 


Critical solution point 


in CeHsNHj 

69°7 

Wibaut, Hoog, etc. (1939) 


71°0 

Edgar, Calingaert and Marker (1929) 


Viscosity: 20® 454*10 ^ Smyth and Stoops (1928) 
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Density 



.. "■ - -"1 

d 


20 

0.6934 

Edgar, Calingaert and Marker (1929) 

20 

0.69330 

WiBAUT, Hoog, etc. (1939) 

25 

0.68911 

- 


Surface tension 


t° 

y 


20 

19.44 

WiBAUT, Hoog, etc. (1939) 

20 

19.63 

Edgar and Calingaert (1929) 


Refractive index 


t° 

Ha 

D 


1 Hy 


20 

1.38918 

1.39114 

1 

1.39589 

1.39987 

Smyth and Stoops (1928) 

20 

1.38901 

1.39097 

1.39575 

1.39964 

WiBAUT, Hoog, etc. (1939) 

25 

1.38652 

1.38853 

1.39322 

1.39715 

,, 

dn 

di 

0.00050 

49 

50 

50 


\ 

20 

_ 

1.39094 

. 


Davies and Gilbert (1941) 

20 

— 

1.39114 

— 

— 

Edgar, Calingaert and Marker (1929) 


Dielectric constant: 20° 1.940 Smyth and Stoops (1928) 


Specific heat: Huffman, Parks and Thomas (1930) 


t° 

Cp 

t° 

Cp 

t° 

Cp 

t° 

Cp 

C. -180.86 

0.192 

L. -127.46 

0.392 

-77.66 

0.421 

+ 1.94 

0.486 

-175.66 

0.201 

-121.76 

0.395 

-62.66 

0.432 

6.14 

0.492 

-169.46 

0.212 

-112.46 

0.400 

-47.46 

0.444 

13.34 

0.498 

-164.46 

0.223 

-101.26 

0.405 

-33.26 

0.456 

18.74 

0.505 

-159.16 

0.233 

- 90.16 

0.412 

-20.46 

0.466 



-154.96 

0.243 







-150.16 

0.254 








Heat of melting 
Heat of combvstion 


16.86 cal 167g 
25 ° {Cp) 11463.1 


Huffman, Parks and ThcJmas (1930) 
Davies and Gilbert (1941) 
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2,2,3-TRIMBTHYLBUTANE or TRIMETHYL wo-PROPYLMETHANE 

(CH3)3C~CH(CH3)2 

Prepared by the action of pinacolin on methylmagnesium iodide. 


Constants. — Polyphasic equilibria 

Critical constants 


or. 


258.3 


P 


i 

or. atm. I 

I 


29.75 


Edo All and Calingakrt (1929) 


Saturated ixipour 'pressure 



}) mm 


p mm 

' To. 

* 

p mm 


22.696 

92,52 

51.122 

289.13 

80.872 

760.00 

kSmith (1940) 

28.275 

118.06 

56.966 

365.22 

86.981 

906.06 


33.907 

149.40 

62.863 

453.56 

93.142 

1074.58 


39.593 

187.57 

68.813 

525.86 

99.357 

1268.03 


45.331 1 

1 

233.72 

74.816 

6.30.99 

105.625 

1489.14 


1 

80.9 

760 

90.6 

1000 

103.2 

1400 

Fawcett (1946) 

82.6 

800 

97.3 

1200 

108.6 

1600 


86.8 

1 

900 


1 



** 


Boiling poi'tU 


i 

80°75 

, Chavanne and Van Kisseghem 

80^89 

Davies and Gilbert (1941) 


(1922) 

80°9 

Edgar, Calingaert and Marker 

80°8 

Harrison and Berg (1946) 


(1929) 

80°872 

Smith (1940) 

80°9 

Fawcett (1946) 

80‘“879 

Brooks, Howard and Crafton 




(1940) 




dl 

dp 


(10 7nm) 


0°449 


Brooks, Howard and Crafton (1940) 
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Freezing 'point 


-24^^96 

Glasgow Jr., Murphy, Wtllin- 

—25“059 i Brooks, Howard and Craeton 


GHAM and Rossini (1946) 

j (1940) 

o 

1 

Edgar, Calingaert and Marker 

—25°4 ; Huffman, Parks and Thomas 


(1929) 

i (1930) 

-26“ 

Timmermans (passim) 

i 

1 1 

Critical solution 'point 


in CeHgNHa 72°2 I Wibaut, Hooo, etc. (19.‘I9) 

72‘'4 Edgar, Calinqaert and Marker (1929) 


Constants of state 


Density 



d 

! 1 
* ' 

d 

0 1 

0.7065 

Chavanne and Van Ris- | 

ilso! 

0.69000 j Brooks, Howard and Craf- 



seghem (1922) i 

i ; 

ton (1940) 

15 

0.6945 

it 

|25 

0.68576 ! 

20 

0.69007 

Wibaut, Hoog, etc. (1939) 

20 

0.6896 I Fawcett (1946) 

25 

0.68583 

if 

20 

0.6900 Edgar, Calingaert and Mar¬ 


i 

i... 


i| 

ker (1929) 


Viscosity 



V) • 10^ 


20 

679 I 

Fawcett (1946) 

20 

585 j 

Smyth and Stoops (1928) 

Surface tension 




V 


20 

18.60 

Edgar and Calingaert (1929) 

20 

18.86 

Wibaut, Hoog, etc. (1939) 


Dielectric constant: 20° 1.930 Smyth and Stoops (1928) 

Timmermans 6 
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Refractive index 


t*’ 

Ha 

D 


Hy 


16 

1.3903 

1.3923 

1.3971 

1.4008 

Chavanne and Lbjeune (1922) 

20 

1.38744 

1.38940 

1.39419 

1.39817 

Smyth and Stoops (1928) 

20 

1.38751 

1.38954 

1.39430 

1.39822 

WiBAUT, Hoog, etc. (1939) 

25 

1.38494 

1.38695 

1.39168 

1.39561 


dn 

di 

0.00051 

62 

52 

52 


20 

— 

1.38947 

— 

1 

Brooks, Howard and Grafton (1940) 

25 

— 

1.38683 

— 



dn 

di 

I 

0.00063 ! 

—• 

i 

! 

1 

! 

»> 

20 

— 

1.3891 

— 

— 

Marschner and Cropper (1946) 

20 

— 

1.3893 

— 

— 

Harrison and Berg (1946) 

20 

— 

1.3894 

— 

— 

Mac Ardle and Robertson (1944) 

20 

— 

1.3894 

— 

— 

Fawcett (1946) 

20 

— 

1.38943 

— 

— 

Davies and Gilbert (1941) 


Heat constants 


Specific heat 



Gp 

j t° 

Gp 


C. I. -183.66 

0.212 

C. II. -62.46 

0.409 

Huffman, Parks and Thomas 

-180.96 

0.222 

-51.16 

0.422 

(1930) 

-178.36 

0.232 

-42.66 

0.431 


-156.86 

0.310 

-39.56 

0.435 


-143.56 

0.321 

-36.96 

0.439 


-141.96 

0.324 




-136.26 

0.329 

L. -19.96 

0.459 


-124.66 

0.341 

-14.66 

0.463 


-111.36 

0.354 

+ 2.54 

0.479 


- 98.36 

0.366 

8.44 

0.485 


- 74.06 

0.380 

20.74 

0.497 



Specific heat of the vapour: Waddington, Todd and Huffman (1947) 


Heat of vaporisation 

25° 

80°80 

40°68 

76.423 cal 15°/g 
69.04 

74.46 

Osborne and Ginntngs (1947) 
Waddington, Todd and Huffman 
„ (1947) 

Heat of melting 


5.25 

» 

Huffman, Parks and Thomas (1930) 

Heat of combtLStion 

26' (Op) 11466.3 

26° (Cp) 11449.53 

99 

Davies and Gilbert (1941) 

Coops, Mulder, Dienske and Smit- 
tenberg (1946) (M. W. 100.198) 
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w-OCTANE w-CgHis 


Methods of preparation 

P) From n-butyl bromide (Wurtz’s reaction) B.E. (1928) 

2®) Reduction of octyl iodide (Young, 1900) 

3®) By fractionation of petroleum ether after previous treatment with chloro- 
sulphonic acid (Shepard, Henne and Midgley, 1931). 

This sample has been used by Smyth, Huffman and Kharasch for their 
determinations. 


Constants: B.E. (1928) 

The published values (B.E., 1928) of the density and the refractive index have 
been corrected in the light of new experiments and agree with those of 
Bruylants. 

Maman (1937—38) has studied a series of octanes, but when a comparison is 
possible, his results do not agree with those of other authors except for n-octane. 


Polyphasic equilibria 

Critical constants 


t° cr. 

1 

p cr. mm 

d cr. 


296.2 

18730 

0.2327 

Young (1900-10) 


Rectilinear diameter: 0.3592 - 0.0003986 t° -0.0000000960 Young (1910) 
(corr. 1900) 
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Densities of the liquid and the saturated vapour: Young (1910) 




V. 


1 L. 

~ V. 

0 

0.71848 

— 

il 160 

0.5772 

0.008591 

10 

0.7102 

— 

170 

0.5667 

0.01071 

20 

0,7022 

(0.0001) 

' ISO 

0.5556 

0.01316 

30 

0.6942 

0.0001 j 

: 

0.5441 

0.01613 

40 

0.6860 

0.0002 1 

i 200 

0.5317 

0.01965 

50 

0.6778 

0.0003 

i 210 

0.5189 

0.02364 

60 

0.6694 

0.0004 

1 220 

0.6063 

0.02874 

70 

0.6611 

0.0006 

' 230 

0.4901 

0.03484 

80 

0.6525 

0.0009 

I 240 

0.4732 

0.04237 

90 

0.6438 

0.0013 

j 250 

0.4554 

0.05118 

100 

0.6351 

0.0017 

1 260 

0.4364 

0.06223 

110 

0.6260 

0.0023 

270 

0.4123 

0.07716 

120 

0.6168 

0.003247 

280 

0.3818 

: 0.09833 

130 

0.6071 

0.004219 

290 

0.3365 

0.1346 

140 

150 

0.5973 

0.5875 

i 0.005405 
0.006863 

296.2 

0.2327 1 

1 

0.2327 


Saturated vapour pressure 



p mm 

1 

!" i 

p mm 1 


--35.1 

0.167 

Mundel (1913) 

-9.3 

1.47 

Linder (1931) 

-30.1 

0.280 

If 

-3.0 

2.32 


-20.1 

-10.1 

0.633 

1.384 

i 

-1-3.7 

_i 

3.65 

If 



p mm 

i 

p mm 

1 

p mm 


0 

2.94 

no 

481.9 

1 210 

4927 

Young (1900-10) 

10 

5.62 

120 

646.4 

1 220 

5873 


20 

10.45 

130 

859 

230 

6948 


30 

18.40 

140 

1114 

240 

8219 


40 

30.85 

150 

1425 

250 

9612 


50 

49.35 

160 

1807 

260 

11185 


60 

77.55 

170 

2255 

270 

12980 


70 

117.9 

180 

2776 

280 

15015 


80 

174.48 

190 

3382 

290 

17126 


90 

100 

253.5 

353.6 

200 

4099 

296.2 

18730 

I 

1 

1 „ 

52.927 

57.53 

! 80.134 

175.82 

118.924 

627.77 

Willingham, Taylor, 

56.456 

67.35 

85.916 

217.16 

124.319 

731.94 

j PiGNocco and Ros¬ 

59.616 

77.36 

91.230 

261.73 

124.899 

743.92 

sini (1945) 

62.592 

87.77 

97.635 

324.97 

125.433 

755.03 

66.587 

103.68 

104.233 

402.38 

126.035 

767.96 


71.163 

75.820 

124.57 

149.40 

111.277 

500.61 

1 

126.570 

1 

779.32 

i> 
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Boiling point 


125°4 

Bromiley and Quiggle (1933) ! 

126°658 

WOJCIECHOWSKI (1936) 

125°5 

Vogel (1946) j 

125°665 

Forziati, Glasgow Jr., Wil- 

125°59 

Shepard, Henne and Midgley j 
(1931) 

]25°75 

LiNGHAM and Rossini (1946) 
WiBAUT, KoOG, LaNGBDYK, 

125^^59 

Mair (1932) 


OVERHOPF and Smittenberg 

125°6 

Brtjylaets (iinpub.) j 


(1939) 

125^^6 

Mundel (1913) 

125°75 1 

1 Lecat (passim) 

125^6 

Rosenbaum (1941) 

125^80 

1 B. E. (1928) 

125'^« 

1 Felsing and Watson (1942) 

125^8 

Young (1900) 

125°60 

Chavanne and Took (1932) 

; ■! 




— (10 mm) 
dp 


B. E. (1928) 

0 %S 

Shepard, Henne and Midgley 

Forziati, Glasgow Jr., etc. 


(1931) 

(1946) 

0°48 

WiBAUT, Hooo, etc. (1939) 

WoJCiECiiowsKi (1936) 

0°48 

Lecat (passim) 

! Young (1910) 




Freezing point 


~56°8 

WiBAUT, Hoog, etc. (1939) 

-66‘^828 

Mair (1932) 

-56°8 

B. E. (1928) 

-56^84 

Ralston, Hoerr and Crews 

—56°807 

Streiff, Murphy, Sedlak, 


(1944) 


Willingham and Rossini 

-56“90 

Shepard, Henne and Midgley 


(1946) 


(1931) 

-56^808 

Forziati, Glasgow Jr., etc. 

-56°90 

Felsing and Watson (1942) 


(1946) 




Isotherms: Young (1900—10) and Felsing and Watson (1942) 


Critical solution point 


in C,H,NO* 

20°00 

B. E. (1928) 

in C,H 5 NHj 

71°8 

Chavanne and Simon (1919) (corr. 1919, 72°) 


71‘’8 

Shepard, Henne and Midgley (1931) 


72°1 

WiBAUT, Hoog, etc. (1939) 
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Constants of state 


HYDROCARBONS 


Density 



d 



d 


0 

0.71852 

B. E. (1928) 

20 

0.70279 

Shepard, Henne and 

15 

30 

0.70657 

0.69440 


25 

0.69882 

Midgley (1931) 

0 

0.71850 

Bbuylants (unp.) 

20 

0.7028 

Vogel (1946) 

15 

0.70665 


40.9 

0.6861 

II 

30 

0.69450 


61.1 

0.6700 

,, 

0 

0.71848 

Young (1910) 

84.9 

0.6497 


10 

0.7102 

II 

20 

0.70280 

WiBAUT, Hogg, etc. (1939) 

20 

0.7022 

>1 

25 

0.69878 


30 

0.6942 


20 

0.7027 

Quayle, Bay and Brown 

40 

0.6860 


30 

0.6945 

„ (1944) 

50 

0.6778 


40 

0.6862 


0 

0.71854* 

Young and Fortby (1903) 

50 

0.6781 


20 

0.7026 

Bromiley and Quiggle I 

20 

0.70252 

Forziati, Glasgow Jr., 

20 

0.7027 

(1933) 

Chavannb and TocK(1932)j 

25 

i 

0.69849 

„ etc. (1946) 

1 


Viscosity 





t® 

71-106 



7)-106 * 


15 

579 

B. E. (1928) 

20 

542 

Geist and Cannon (1946) 

30 

412 


26 

508.3 

Shepard, Henne and 




1 

1 

Midgley (J93I) 

Surface tension 






y 



y 

1 


10 

22.73 

Harkins and Cheng (1921) 

20 1 

21.80 

Quayle, Day and Brown 

20 

21.77 


30 

20.75 

„ (1944) 

30 

20.76 


40 

19.84 


15 

22.27 

Hbnnaut-Roland and 

50 

18.82 




Lek (1931) (corr. Lek, 

22.9 

21.32 

Vogel (1946) 

20 

21.75 

1930) 

23.5 j 

21.26 


30 

20.79 

II 

40.7 

19.66 

„ 

20 

21.7 

Smith (1944) 

60.3 

17.92 


20 

21.71 

i 

WiBAUT, Hooo, etc. (1939)| 

86.0 

15.69 
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Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 


He V. 

Hy 


]5 

1.39736 

1.39774 

1.39974 

1.39991 

1.40377 

1.40480 

1.40775 


B. E. (unp.) 

dn 

dt 

0.00044 

45 

— 

45 

45 

46 

46 

— 

- 

15 

1.39753 

1.39777 

1.39973 

1.39992 

1.40377 

1.40466 

1.40758 

1.40872 

Bruylants (unp.) 

30 

1.39091 

1.39137 

1.39311 

1.39320 

1.39670 

1.39809 

1.40087 

1.40202 

dn 

dt ^ 

0.00044 

43 

44 

45 

47 

44 

45 

45 


20 

__ 

1.39557 

1.39760 

_ 

_ 

1.40255 

_ 

_ 

Shepard, Henne 

25 

— 

1.39328 

1.39534 

— 

— 

1.40030 

— 

— 

and Midgley 

45.3 

— 

1.38334 

1.38561 

— 

— 

1.39037 

— 

— 

„ (1931) 

dn 

dt 

— 

0.00049 

48 

— 1 

— 

49 

— 

— 


20 

_ 

1.39562 

I 1.39770 

_ 

_ 

1.40252 

_ 

1.40648 

WiBAUT, Hooo, etc. 

25 

— 

1.39321 

1.39530 

— 

— 

1.40004 

— 

1.40411 

„ (1939) 

dn 

dt 

— 

0.00048 

48 

— 

— 

50 


47 


20 

_ 

_ 

1.39743 

_ 

_ 

_ 

_ 

_ 

Forziati, Glasgow 

25 

— 

— 

1.39505 

— 

— 

— 

— 

— 

Jr., etc. (1946) 

dn 

dt 

— 

— 

0.00048 

— 

— 

— 

— 


* 

20 

_ 

1.39544 

1.39743 

_ 

_ 

1.40227 

—- 

1.40576 

Vogel (1946) 

20 

— 

1.39559 

1.39755 

— 

— 

1.40238 

— 

1.40652 

Dorntb and Smyth 

20 


__ 

1.3975 

_ 

_ 


_ 


(1930) 

Rosenbaum (1941) 

20 


— 

1.39758 

— 

— 

— 

— 

— 

Felsing and Wat¬ 

25 


— 

1.39509 


— 

— 


— 

son (1942) 

Mair (1932) 


Magnetic rotatory 'power: Lowry (1913—14) 


Heat constants 


Specific heat: Huffman, Parks and Barmore (1931) 

(corr. Huffman, Parks and Thomas (1930)) 


t° 

[ 

t° 

1 

Cp 

t® 

Cp 

C. -180.76 

0.198 

-132.96 

0.263 

L, -46.16 

0.483 

-176.86 

0.207 

-102.86 

0.300 

+ 1.84 

0.508 

-162.36 

0.226 

- 93.96 

0.312 

13.44 

25.14 

0.517 

0.526 
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HYDROCARBONS 


Heut of vaporisaiion 
Heat of melting 
Heat of combustion 


25^ 86.800 cal 157g 

43.21 

19° ( c . p ) 11456.9 
25° (cp) 11441.0 
30° (cp) 11437.2 


Osborne and Ginnings (1947) 
Huffman, Parks and Barmore 
Banse and Parks (1933) (1931) 

Jessup (1937) (M. W. 114.2178) 


3 -METHYLHEPTANE CHg -CHg -CH(CH3) -(0112)3 -CH3 


Constants 

Boiling point 


119°0 

119°05 


dt 

dp 


(10 rum): 0 ° 53 ! 

i 


Van Risseohem (1930) 

WiBAUT, Hoog, Lang ED yk, Over- 
HOFF and 8MITTENBERG (1939) 


Critical solution point in CgHgNHa: 72°2 Wibaut, Hoog, etc. (1939) 


Density 


t° 

d 1 1 t° 

1 i 

d 


0 

0.7219 : Van Risseghem (1930) j 

20 

1 0.7066 

Quayle. Day and Brown 

15 

0.7096 ! „ j 

30 

1 0.6974 

(1944) 

20 

0.70584 i WiBAXTT, Hoog, etc. (1939) ji 

40 

j 0.6892 

,, 

25 

0.70178 1 „ |! 

50 

i 0.6811 


20 

0.7057 i Botcharov and Obolenzev| 


1 



' (1946):: 





Surface tension 


t° 

y 

1" ■ 1 

j 

i 

1 

y 


1 

20 

I 

21.31 

Quayle, Day and Brown 

j20 

1 

21.2 

Smith (1944) 

30 

20.34 

! (1944) 

1 



40 

19.34 





50 

18.43 


1 




Refractive index 


t° 

Ha 

D 


Hy 


20 

1.39656 

1.39856 

1.40344 

1.40744 

Wibaut, Hoog, etc. (1939) 

25 

1.39413 

1.39621 

1.40099 

1.40493 


dn 

di 

0.00049 

47 

1 

49 

50 


15.0 

1.3990 

i 1.4011 

1.4059 

1.4100 

Van Risseghem (1930) 

20 

— 

1 1.3986 

— 

— 

Botcharov and Obolbnzev (1946) 


Heat of vaporisation: 25® 83.346 cal 15®/g Osborne and Ginnings (1947) 
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4-MBTHYLHEPfANE CHs,-(CH»)s,-CH (CH3)-{CHs)j-CH3 

Freezing point: Streiff, Murphy, Sedlak, Willingham and Rossini (1946) 

Density and surface tension: Quayle, Day and Brown (1944) 

Heat of vaporisation: Osborne and Ginnings (1947) 

2-METHYLHEPTANE (CHa)^ - CH-(CH2)4 - CHg and 

:i-ETHYLHEXANE CHg - CHg CH(C2H5) - - CHg 

Density and surface tension: Quayle, Day and Brown (1944) 

Heat of vaporisation: Osborne and Ginnings (1947) 

and 2,4.DIMETHYLHEXANES 

CHg - CH (CHg) ~ CH (CHg) ~ (CH2)2 - CHg and CHg - CH (CHg) - CHg - CH(CH3) - CHg ~ CHg 

Boiling and critical solutio^i points, surface tension and refractive index: Wibaut, Hoog, 
Langedyk, Overhoff and Smittenberg (1939); heat of vaporisation: Osborne and 
Ginnings (1947) 

3 . 3 - DIMETH YLHEXANE CHg - CHg- C(CHg)2 - (0^2)3 - dig 

Boiling andi freezing points, density and refractive index;: Eorziati, Glasgow Jr., Willingham 
and Rossini (1946); heat of vaporisation: Osborne and Ginnings (1947) 

3.4- DlMETHYLHEXANE CH3-CH2-CH(CH3)-CH (CH^-CHg-CHg 

Boiling point, density, surface tension and refractive index: Vogel (1946); heat of vaporisation: 
Osborne and Ginnings (1947) 


BI-i5o-BUTYL or 2,5-UIMBTHYLHEXANE (CH 3 ) 2 CH -CH^ -CHg -CH(CH 3)2 
Method of jpreparation 

P action of sodium upon i^o-butyl bromide: Young (1910) and Young and 
Fortey (1900) 

N.B. At the boiling point, wo-butyl bromide is partially converted into tertiary butyl 
bromide, this may contaminate the di-iso-butyl by traces of hexamethylethane; moreover 
complete elimination of brominated derivatives is extremely difficult. 

2® electrolysis of a solution of potassium iso-valerate with a platinum anode. 


Constants: B.E. (1932). — Polyphasic equilibria 

Critical constants 


t® cr 

p cr mm 

d cr j 



276.8 

18660 1 

1 

0.2366 

Young (1910) 
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HYDROCARBONS 


Densities of the liquid and the saturated vapour: Young ( 1910 ) 


j 

L. 

V. 


L. 

V. 

0 

0.71021 

j 

150 

0.5732 

0.01070 

10 

0.7019 

! 0.0001 

160 

0.5620 

0.01321 

20 

0.6934 

0.0002 

170 

0.5503 

0.01613 

30 

0.6848 

0.0002 

180 

0.5383 

0.01959 

40 

0.6764 

0.0004 

190 

0.5255 

0.02375 

50 

0.6677 

0.0005 

200 

0.5117 

0.02874 

60 

0.6592 

0.0008 

210 

0.4970 

0.03484 

70 

0.6504 

0.0012 

220 

0.4810 

0.04202 

80 

0.6417 

0.0016 

230 

0.4633 

0.05094 

90 

0.6328 

0.002339 

240 

0.4434 

0.06223 

100 

0.6236 1 

0.003017 

250 

0.4199 

0.07680 

no 

0.6143 

0.003990 

260 

0.3912 

0.09699 

120 

0.6046 

0.005219 

270 

0.3482 

0.1321 

130 

0.5945 j 

0.006720 

274 

0.3187 

0.1572 

140 

0.5841 ! 

0.008540 

276.8 

0.2366 

0.2366 


Rectilinear diameter: 0 . 3550 — 0.0004115 t'" — 0.0000000592 Young 

( 1900 — 10 ) 


Saturated vapour pressure: Young ( 1900 ) 



p mm 1 

i 


p mm 

t° 

p mm 


p mm 

10 

13.0 

80 

305.5 

150 

2116 

220 

7937 

20 

23.05 

90 

426.6 

160 

2645 

230 

9312 

30 

38.4 

100 

578.8 

170 

3243 

240 

10906 

40 

61.8 

no 

777.1 

180 

3938 

260 

12668 

50 

95.95 

• 120 

1020 

190 

4740 

260 

14661 

60 

145.2 

130 

1319 

200 

5670 

270 

16905 

70 

213.3 

140 

1685 

210 

6733 

276.8 

18660 


Boiling point 

109°2 

dt 

— (10 mm) 0°47 

dp 

j Young (1910) 


109°40 

0'‘45 

B. E. (1932) 


109'’4 

0°46 

Lecat (passim) 


Critical solution point 

in C,H,NO, 

28‘’.2 

B. E. (1932) 


in C,H,NH, 
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Density 
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d 



d 


0 

0.71020 

B. E. (1932) 

0° 

0.71021 

Young (1910) 

15 

30 

0.69788 

0.68551 


12°1 

0.7001 

SCHIFF (1883) 


Viscosity Surface tension 


t*" 

7) • 10‘ 



y 


15 

512 

B. E. (1932) 

15 

20.21 

B. E.(1932) 

30 

432 

^9 

20 

19.66 





30 

18.87 





20 

19.8 

Smith (1944) 


Refractive index 



Her. 

Ha 

Hey. 

Heg. 

Hi® 

Hev. 

15 

dn 

dt 

1.39223 

0.00043 

1.39265 

44 

1 

1.39481 

45 

1.39876 

45 

1.39983 

45 

1.40282 

47 


Heat constants 

Heat of valorisation: 25° 79.217 cal 157g Osborne and Ginnings (1947) 


2,2,3-TRIMETHYLPENTANE (CH3)3C -CH(CH3) -CH^ -CHg 

The values of Laughlin and Whitmore (1933) disagree with these of Maman 
(1938) and of Wibaut, Hoog, Langedyk, Overhoff and Smittenberg (1939) 


Constants 


Boiling point 

109^843 

dt 

T~ (10 mm) 
dp 

jo°480 

Brooks, Howard and Grafton (1940) 


109^847 

0°487 

Howard, Hears, Fookson, Pomerantz 
and Brooks (1947) 


Freezing jmnt: — 112°32 Brooks, Howard and Grafton (1940) 













92 


HYDROCARBONS 


Density 



d 

1 

! 1 

! ^ 

i 

20 

1 

0.716]7 

Brooks, Howard and 

1 20 

0.71608 

i Howard, Mears, etc. 

25 j 

0.71218 

Grafton (1940) 

1 25 

0.71201 

■ „ (1947) 

1 _ _ 


Refractive index 



1 

1 

i t° 


20° 

1.40285 

Brooks, Howard and ! 

20" 

1.40280 Howard, Mears, etc. 


i i 

! Grafton (1940) j 

25" 

. 1.40052 (1947) 

25° 

1 1.40038 1 

1 

dn 


dn 


1 

1 Ht 

0.(KI049 ; 


■ 0.000494 I 

1 1 
1 

” i 

ii 

1 ai 

1 

1 


2,2,4-TEIMETHYLPENTANE 


(CH3)3C-CH3-CH(CH3)2 


Method of jyreparation: by dehydration of tertiary butylalcohol with sulphuric 
acid followed by catalytic hydrogenation of the octene (Edgar, 1927). This 
sample was used by the other workers whose observa tions corrected Edgar’s values. 

Constants. — Polyphasic equilibria 

Critical constants 


t° cr. 

p cr. atm. 

d cr. 

1 _ 

1 __ _ __ 

271.15 

1 

* 25.50 

0.237 

Beattie and Edwards (1948) 


Saturated, vapour pressure 


t° 

p mm 


-30.5 

1.08 

Linder (1931) 

-19.0 

2.58 



t° 

p ram j 

t° 

p mm 

t° 

' p mm 

38.853 

92.52 j 

74.428 1 

355.22 

111.961 

1074.58 1 Smith (1940) 

40.646 

118.06 ! 

80.548 1 

1 433.66 

118.406 

1268.03 i 

50.494 

149.40 

1 86.722 

525.86 

124.906 

1489.14 i 

56.396 

187.57 

92.950 

633.99 

131.460 

1740.77 

62.353 

233.72 

99.232 

760.00 



68.363 

289.13 

105.569 

906.06 

i 

.. 1 

1 
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Saturated va'pour pressure (continued) 



p mm 1 


■: 

p mm ! 

! 


24.274 

47.66 

65.524 

261.73 

Willingham, Taylor, Pionocco and Rossini 

28.201 

57.42 : 

71.781 

324.97 

(1946) 

31.620 

67.23 1 

78.240 

402.47 


34.722 

77.28 1 

85.141 

500.76 


37.609 

87.72 

92.634 

627.98 

>1 

41.519 

103.67 1 

97.926 

732.14 

»l 

45.977 

124.65 i 

98.495 

744.13 


50.505 

149.39 

99.022 

755.32 


54.711 

175.91 

99.610 

768.10 


60.346 

217.22 

100.138 

779.50 


150 

2597.68 

225 

10040.36 

Beattie and Edwards (1948) 

175 

4294.00 

250 

14459.76 

,, 

200 

6740.44 



- 


Boiling point 


99^10 

WiBAUT, HoOG, LaNGEDYK, 
OvERHorF and Smittenberg I 
(1939) jj 

99°2 

Bromtley and Quiggle (1933) !; 

99°2 

Harrison and Berg (1940) j| 

99°2 

M ARSCHNER and Cropper (1946) Ij 

99°232 

Smith (1940) 'I 

99^233 

Brooks, Howard and Grafton ji 
(1940) 1! 


99°234 

99°234 

99'=’238 

99^^24 

99°3 

99°3 

99°3 


Smith and Matheson (1938) 
Brooks (1938) 

Forziati, Glasgow Jr., Wil¬ 
lingham and Rossini (1946) 
Gelus, Marple Jr. and Miller 
(1949) 

Edgar (1927) 

Laughlin and Whitmore (1933) 
Lecat 
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HYDROCARBONS 


Constants of state 


Density 



d 



d 


0 

10 

0.7078 

0.6998 

Smyth and Stoops (1928) 

0 

0.708120 

Kretschmer, Nowakowska 
and WiEBE (1948) 

20 

0.6918 


25 

0.687773 


30 

0.6837 


50 

0.666855 


20 

0.6918 

Laughlin and Wihtmobb 

(1933) 

20 

0.69189 

Brooks, Howard and Graf¬ 
ton (1940) 

20 

0.69182 

Brooks (1938) I 

25 

0.68778 


20 

0.6919 

Bromiley and Quigglb(1933) 

20 

0.69192 

Forziati, Glasgow Jr., etc. 

20 

0.6918 

Grosse and Wackher (1939) | 

25 

0.68777 

„ (1946) 


Viscosity Surface tension 



W 


t° 

y 


18.5 

543 

Edgar (1927) 

20 

18.85 

WiBAUT, Hoog, etc. (1939) 

20 

503 

Smyth and Stoops (1928) 

20 

18.9 

Smith (1944) 


Refractive index 


Ha 

D 


Hy 


1.38962 

1.39163 

1.39649 

1.40074 

Smyth and Stoops (1928) 

1.38944 

1.39161 

1.39640 

1.40042 

Wibaut, Hoog, etc. (1939) 

1.38699 

1.38906 

1.39387 

1.39792 

»» 

0.00049 

49 

50 

50 


_ 

1.39155 

_ 

_ 

Brooks, Howard and Grafton (1940) 

— 

1.38915 

— 

— 

- 

— 

0.00048 

— 

— 


— 

1.39145 

— 

— 

Forziati, Glasgow Jr., etc. (1946) 

— 

1.38901 

— 

— 


— 

0.00049 

— 

—• 

» 

— 

1.3913 

_ 

_ 

Harrison and Berg (1946) 

— 

1.39144 

— 

— 

Gelus, Marple Jr. and Miller (1949) 

— 

1.39146 

— 

— 

Brooks (1938) 

— 

1.3915 

— 

— 

WooDBURN, Smith and Tetewsky (1944) 

— 

1.3915 

— 

— 

Marsohner and Cropper (1946) 

— 

1.3916 

— 

— 

Laughlin and Whitmore (1933) 


1.3916 



Bromiley and Quiggle (1933) 
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Heat constants 


Specific heat: Parks, Huffman and Thomas (1930) 



Cp 

t° 

Cp 


i 

C. -185.26 

0.181 

L. -103.56 

0.388 

-17.96 

0.452 

-181.26 

0.190 

- 99.76 

0.390 

+ 1.84 

0.471 

-174.96 

0.201 

- 95.36 

0.393 

5.24 

1 0.476 

-167.66 

0.217 

- 84.86 

0.399 

,9.94 

0.477 

-169.96 

0.232 

- 74.76 

0.403 

14.44 

0.482 

-149.96 

0.250 

- 59.36 

0.420 

18.84 

0.487 

-143.76 

0.260 

- 54.66 

0.422 

22.04 

0.489 

-137.96 

0.271 

- 42.96 

0.432 



-132.26 

0.285 






Heat of vaporisation 

25° 

73..502 cal 157g 

Osborne and Ginninos (1947) 

Heat of melting 


18.92 

Parks, Huffman and Thomas (1930) 


2.3.3- TRIMETHYLPENTANE (A) (Ciy^CH-CCCHj)^-CHa-CH 3 

2-METHYL-3-ETHYLPENTANE (B) (CH 3 ) 2 CH-CH(C 2 H 3 )-CHjj-CHa 

2.3.4- TRIMETHYLPENTANE (C) (CH 3 ) 2 CH -CH(CH 3 ) -CH(CH 3 ) -CH 3 

Constants : (A) and (B) Howard, Mears, Pomerantz, Fookson and Brooks 
(1947); (C) Brooks, Howard and Grafton (1940) 


(A) (B) (C) 


Boiling point 

114°767 

116°663 

113°391 

dt 

dp 

0°491 

0°477 

0°479 

Freezing point 

-101°6 

-114°94 

-109°97; 

Density 20° 

0.72621 

0.71931 

0.71903 

26° 

0.72229 

0.71523 

0.71507 

RefrcLctive index n© 20° 

1.40757 

1.40403 

1.40431 

dn 26° 

1.40521 

1.40173 

1.40193 

dt 

0.00047 

0.00046 

0.000476 








96 


HYDROCARBONS 


HEXAMETHYLETHANE (^ 3)30 ~-C(CH 3)3 

2,2,3, 3 -TETRAMETHYLBUTANE 


Prepared by the action of sodium on tertiary butyl bromide. 

Constants 

Saturated vapour pressure 



p mm 

1 

1 t° 1 

p mm 


-10.3 

1.33 

Linder (1931) I 

-0.3 

3.55 

Linder (1931) 

-5.0 

2.08 

1 

1 

+6.0 

5.80 

- 



■" 1 

p mm 1 


p mm 


p mm 


3.30 

4.9 

39.98 

47.5 

99.78 

629.1 

Calingaert, Soroos, 

4.89 

5.6 

44.88 

61.3 

100.00 

633.7 

Hnizda and Shapiro 

5.88 

6.0 

49.99 

79.4 

100.02 

634.3 

(1944) 

9.87 

7.8 

54.88 

100.3 

100.03 

634.6 


10.87 

8.4 

59.97 

127.1 

101.05 

655.5 

,, 

14.88 

10.9 

64.87 

158.4 

102.03 

674.5 


15.89 

11.6 

69.98 

197.6 

104.03 

71.3.3 


19.90 

14.9 

79.96 

298.8 

106.07 

755.3 


20.90 

15.9 

90.03 

441.3 

108.08 

797.9 j 


24.91 

20.4 

95.00 

530.1 

109.57 

831.8 


25.91 

21.7 

97.99 

589.9 




30.02 

27.8 

98.98 

611.3 




34.90 

36.2 

99.48 

622.0 





Boiling point 


106°30 


-r- (10 mm): 0°47 
dp 


Calingaert, SoRoos, Hnizda and Shapiro (1944) 


Melting point 


100°63 I 
loo^eo 

Seybr, Bennett and Williams (1949) 

Calingaert, SoROOS, Hnizda and Shapiro (1944) 


Transition points 



—125°06 1 

74°25 and 96^65 

Parks, Huffman and Thomas (1930) 

Seyer, Bennett and Williams (1949) 



Density: 100°71 0.6568; 102°81 0.6549 Seyee, Bennett and Williams (1949) 
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S'pecific lieat: Parks, Huffman and Thomas (1930) 



Cp 


Cp 


cp 

C. I -184.36 

0.166 

- 94.36 

0.332 

- 22.66 

0.427 

-180.76 

0.172 

- 84.76 

0.345 

- 13.46 

0.438 

-174.86 

0.183 

- 78.86 

0.353 

-f 2.34 

0.458 

-167.36 

0.198 

- 68.76 

0.369 

7.84 

0.466 

-159.66 

0.213 

- 63.66 

0.374 

18.04 

0,481 

C. 11 -111.86 
-100.16 

0.308 

0.326 

- 49.36 

- 44.06 

- 30.66 

0.394 

0.400 

0.417 

22.24 

1 

0.486 


Heat of transition I —125°06 4.20 cal 15°/g 


Pabks, Huffman and Thomas (1930) 


HIGHER PARAFFINS 

The higher paraffins, which are liquid or crystalline at ordinary temperature, 
have generally been prepared by one of the following methods: 

Extraction from petroleum ether by treatment with chlorosulphonic acid, 
and fractional distillation (Shepard, Henne and Midgley, 1931). 

2® Reduction of the corresponding acid, ketone or iodide (Krafft, 1882). 

3® For even compoimds: Wurtz synthesis by the action of sodium on halo- 
genated derivatives containing one half of the number of carbon atoms. 

49 For iso compounds: application of the Grignard method to aldehydes, 
formation of isomeric alcohols, dehydration and subsequent hydrogenation 
(method of Edgar, Calingaert and Marker). 

Eykman, in his posthumous works, gave the refractive indices for eight wave¬ 
lengths of a fair number of isomeric paraffins in Cg, Cg, C^q, etc.: his preparations 
were made with great care, but we do not, however, regard his values as reliable, 
since in those cases where there is material for comparison (e.g., dii^oamyl) his 
results are not altogether exact. 

n-NONANE 


Constants 


Boiling foint 


150°55 

Chav ANNE and Took (1932) 

160'’72 

Mair (1932) 

160°65 

Vogel (1946) 

150“73 

White and Rose (1931) 

150°71 

Shepard, Henne and Midgley 
(1931) 

160'^81 

WOJCIECHOWSKI (1939) 

i_ 


Timmermans 7 
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HYDROCARBONS 


dt 

dj) 


(10 mm) 


0'^497 


WOJCIECHOWSKI (1939) 


Freezing points 


53^535 

j 

Streiff, MuRPiiy, Cahill, Fla- 1 

-53°68 

Shepard, Henne and Midgley 


NAG AN, SeDLAK, WiLLINOHAM j 


(1931) 


and Rossini (1947) ji 

-53°70 

Mair (1932) 

53“66 

White and Rose (1931) J 

1 




Transition point: — 5G°4G Huffman, Parks and Barmore (1931) 

Critical solution point'm CgHgNHg.* 74°4 Shepard, Henne and Middley (1931) 


Density 



d 

i! to 

li 1 

d 

! 

0 

0.7330 1 

Krafft (1882) 

0 

0.73300 

Bruylants (unp.) 

13.5 

0.7228 ! 

,, 

15 

0.72159 

15 

0.7217 

,, 

30 

0.70988 


20 

0.7177 

,, 

20 

0.7175 

Quayle, Day and Brown 

0 

0.7330 

Chavanne and Tock(1932) 

30 1 

0.7097 

„ (1944) 

20 

0.7176 

,, 

40 

0.7020 


20 

0.71780 

Shepard, Henne and Mid¬ 
gley (1931) 

20 

; 41.5 

0.7174 

0.7015 

Vogel (1946) 

25 

0.71328 


j 61.8 

i 0.6858 


20 

0.71793 

White and Rose (1931) 

85.6 

0.6672 

■■ 



73 • 10* 

11 

to 

TJ • 10‘ 


0 

969 

40 

548 

Bingham (1910) 

10 

824 

60 

438 


20 

711 

80 

359 

i 

30 

619 

100 

209 


25 i 

662.1 



Shepard, Henne and Midgley (1931) 


Surface tension 



. y 

1 


y 


17.4 

23.02 

Vogel (1946) 

20 

22.91 

Quayle, Day and Brown (1944) 

20.6 

22.80 


30 

21.92 


26.3 

22.28 


40 

20.96 


41.4 

20.79 





61.2 

18.97 





87.7 

16.67 

j; _ 
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Refractive index 


t° 

Her. 

Ha 

D 

Hey. 

Hog. 


He V. 

Hy 


15 

1.40525 

1.40553 

1.40760 

1.40773 

1.41161 

1.41258 

1.41557 

1.41654 

Bruylants (unp.) 

30 

1.39883 

1.39923 

1.40115 

1.40125 

1.40474 

1.40611 

1.40901 

1.41024 

tin 

dt 

0.00043 

42 

43 

43 

45 

43 

44 

42 


20 


1.40356 

1.40563 

_ 

_ 

1.41077 

_ 

_ 

Shepard, Henne 

25 

— 

1.40125 

1.40.340 


— 

1.40846 

— 

_ 

and Midgley 

45.3 

— 

1.39181 

1.39389 

— 

— 

1.39883 

—- 

— 

„ (1931) 

dn 

di 

— 

0.00047 

] 

47 

1 

1 

48 

— 

— 

1 0 

! 

20 

— 

1.40351 

i 

1.4055 

i 

{ 


1.41043 1 

I 

! 1.41458 

Dornte and Smyth 
(1930) 

20 

— 

1.40339 

1.40543 

— 

— 

1.41041 

— 

1.41420 

Vogel (1946) 

25 

1 

— 

1.40.335 

— 

— 

— 

— 

— 

WiHTE and Rose 
(1931) 

25 

1 

1_; 

__ 

. ! 

1.4035 






Krafft (1882) 


Specific, Imit: Huffman, Parks and Barmore (1931) 



Cp 

1 

1 t" 

Cp 


Cp 


Cp 

180..36 

0.195 

-123.06 

0.271 1] L. -44.86 

0.489 

+ 2.14 

0.508 

175.56 

0.203 

-110.06 

0.288 

-39.46 

0.489 

9.64 

0.514 

159.36 

0.227 

- 93.86 

0.309 j 

-28.16 

0.491 

15.74 

0.518 

136.36 

0.256 

- 85.46 

0.322 I 

1 

-13.76 

0.498 

1 

23.74 

0.523 


Heal of combustion 


30° {o„) 11379.8 cal 167g 
30° (Cp) 11403.6 
25° (cp) 11407.3 


Jessup (1937) (M. W. 128.243) 


Zso-NONANES 

2- METHYLOCTANE (CH 3 ) 2 CH-(CHj) 5 -CH, 

3- METHYLOCTANE CHj-CHj-CH (CH,)-(OHj),-CH 9 

4- METHYLOCTANE CH,-(CH,)j-CH (CH 5 )-(CHs) 3 -CH, 
2,6-DIMETHYI.HEPTANE (CHaljCH - (CHjlj- CHICHj) - OHj- CH 3 


Boiling 'point: Wojciechowski (1939) 












100 

2,6-DIMETHYLHEPTANE 


HYDROCARBONS 


CH 3 -CHCCHg) ~(CH 2)3 --CHCCHs) -CHa 

Prepared hy bydrogenation of the 2,6-dimethylheptanol-l obtained by the 
action of ^so-butylmagnesium bromide on ethyl formate. White and Rose 
(1936) and White, Rose, Calingaert and Soroos (1939). 


Constants 


Boiling foini 


dt 

135'=21 1 ^ 

I 

135°21 , 


(10 m.m) 


0°49 

()“490 


WOJCIECHOWSKI (1939) 

WiHTE and Rose (1936) and White, Rose, 
(Ulingaert and Soroos (1939) 


Melting point 


-“102*^95 White, Rose, Calingaert and Soroos (1939) 
—103°25 White and Rose (1936) 


Critical solution point in CeHgNHa: 80°0 White, Rose, Calingaert and Soroos (1939) 


Density 


t° 

d 


20 

0.70891 

White, Rose, Calingaert and Soroos (1939) 


Refradive index 


t° 

D 


20 

1.40073 

White, Rose, Calingaert and Soroos (1939) 

dn 



Tt 

0.00049 
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A. TRIMETHYLHEXANES 

2.2.4- = (CH3)3C-CHs,-CH-CHj-CH3 

OH. 

2.2.5- = {0H.).0-0H.-CH.-CH(CH.). 

OH. 

2.3.5- -- (CH.).OH-('H-OHj-CH(CH3). 

B. DIMETHYLETHYLPENTANES 

2.2.3- = (0H3)3C-0H-0H3-CH3 

2.4.3- = (CH3)3CH-CH-0H(0H3), 

OA 

! 

li 



B 


2,2,4- 

2,2,5- 1 2,3,6- 

1 

. 2,2,3- 

2,4,3- 


Constants: Howard, Hears, Fookson, Pomerantz and Brooks (1947) 


Boiling point 

126°45 

124°092 

13r37 j 

133°834 1 

]36°717 

(it 

-- (10 mm) 
dp 

0°503 

0°485 

0°492 ! 

1 

CC 

O 

O 

0°504 

j 

Melting point 

-123°4 

i 

-105°89 

1 

-]27°9 

i 

j ~99°3 

-122°4 

Density 20^^ 

0.71555 

0.70711 

0.72191 

1 0.73478 

0.73793 

. 25° 

0.71178 

0.70313 

0.71792 

j 0.73100 

0.73415 

Refractive index nj) 
20° 

1.40328 

1.39956 

1 

1 

1.40601 

1 

1.41227 

1.41371 

25° 

1.40095 

1.39724 

1.40365 

1.41014 

1.41146 

dn 

dt 

0.00047 

47 

47 

43 

43 

Hent of vaporisation 
25" cal 15°/g 

_ 

74.869 i 

77.190 

_ i 

_ 

Osborne and Ginninos (1947) 





TETRAETHYLMETHANE or 3,3-DIETHYLPENTANE C{Cja^)^ 


Constants 


Boiling point Freezing point 


145°68 

Mathot (unp.) 

31°6 

Mathot (imp.) 



33°110 

Streiff, Murphy, Cahill, 




Flanagan, Sedlak, Wil¬ 




lingham and Rossini (1947) 
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Density Viscosity Surface tension 


t° 

d 


1! " 

7) • 10® 



V 

0 

0.76757 


i 15 

863 

1 

1 

15 

24.44 

15 

0.75687 


1 30 

696 

1 

20 

23.95 

30 

! 0.74610 


! i 


! 

i 30 

22.76 


Dielectric constant : 20° 1.998 Piktte (unp.) 


TETRAMETHYLPENTANES 


(CH3)3C-C(CH3),-CIl2-CH3 

(2,2,3,3-) ’ 


(CH3)3C -CH(CH3) -CH(CH3)3 
(2,2,3,4-) 


(CH3)3C-CH3-C(GH3)3 (CH3)3CH -C(CIl3)3-Cn(CH3)2 .... 

( 2 , 2 , 4 , 4 -) ' ' ( 2 , 3 . 3 , 4 -) ^ ’ 

Constants : (I) Steeiff, Muephy, Cahill, Flanagan, Sedlak, Willingham 
and Rossini (194G) 


(II) Howard, Mears, Fookson, Pomerantz and Brooks (1947) 


(III) Howard (1940); (IV) Smith (1941) 



(A) 

(B) 

(C) 

(D) 

Boiling point 

dt 

140°264 (II) 

133°010 (II) 

122°281 (III) 
122°283 (IV) 

141®544 (11) 

(10 mm) 

0®512 „ 

0®501 

0®492 (III) 

0®514 „ 

Melting point 

- 9°90 (I) 

-12I°09 (I) 

-ee^^’eoo (iii) 

-102®14 (II) 


-10®04 (11) 

™122®2 (II) 

-66°54 (I) 

-102®123 (I) 

Density 20® 

0.76676 (11) 

0.73915 (11) i 

0.71957 (III) 

! 0.75489 (II) 

25® 

0.75300 „ 

0.73537 „ 1 

0,71556 „ 

1 0.75112 „ 

Refractive index 

no 

1 

nD 

1 

1 ni) 

hd 

20® 

1.42365 (II) 

1.41462 (II) i 

1 1.40677 (III) 1 

1.42222 (II) 

26® 

1.42146 „ 

1.41242 „ 1 

1.40461 „ 1 

1 

1.42005 „ 

dn 

0.00044 „ 

0.00044 „ j 

1 

1 

0,00043 „ 

I 
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Saturated vapour pressure of (C) (CH 3 ) 3 C“-CH 2 —C(CH 3)3 


. 

p mm 


p mm 


58.356 

99.52 

i 102.438 

433.56 (IV) 

Smith (1941) 

64.448 

118.06 

1 108.994 

525.86 „ 


70.611 

149.40 

! 115.610 

633.99 „ 

»» 

76.844 

187.57 

i 129.014 

906.06 „ 


8.3.145 

233.72 

: 1.35.799 

1074.58 ! 


89.511 

289.13 

Ij 142.638 

1268.03 „ i 

95.943 1 

355.22 

1 149.528 

1489.4 i 


w-DECANE W-C 10 H 22 

A number of physical constants that were given for n-decano do, in fact, 
coiTCspond to di-ii'o-amyl. 


Boiling point 


173^95 

174°0 

Chavanne and Took (1932) 
Bruun and Hicks-Bruun (1932) 

174‘’02 

1 174“06 

1 

Mair (1932) 

Shepard, Henne and Midgley 
(1931) 

Freeziruj point 



--*29°673 

-29°68 

-29^68 

Streifp, Murphy, Zimmerman, 
Soule, Sedlak, Willingham 
and Rossini (1947) 

Bruun and Hicks-Bruun (1932) 
Mair (1932) 1 

-29°76 

1 -30° ! 

■ i 

1 ! 

Shepard, Henne and Midgley 
(1931) 

Huffman, Parks and Barmore 
(1931) 

Isotherms 

; Reamer, Olds, Sage and Lacey (1942) 

Critical solution point 




in CgHgNHg 1 T 6 Shepard, Henne and Midoley (1931) 

77°6 Bbuun and Hicks-Bruun (1932) 
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Density 


t° 

d 1 

1 / 

1 

d 

1 

! 

0 

0.74487 

Bruylants (unp.) 0 

0.7448 ' 

Ciiavanne and Took (1932) 

15 

0.73373 

20 

0.7298 

„ 

20 

0.72996 

„ 20 

0.73014 

Shepard, Henne and Middle y (1931) 

30 

0.722,38 

» 25 

0.72643 




20 

0.72994 

Bruun and Hicks^Bruun (1932) 


Viscosity: 25'' 852.7*10“'' Shepard, Henne and Mtdgley (1931) 
Refractive index 


t° 

He r. 

Ha 

I) 

1 He y. 

1 Hcg. 

r 

! m 

1 1 

i Hev. 

1 

Hy 


15 

1.41156 

1.41185 

1.41400 

1.41414 

1.41807 

1.41908 

1.42206 

1.42315 Bruylants (unp.) 

30 

1.40629 

1.40565 

1.40768 

1.40778 

1.41 i:u 

1.41217 

1.41568 1 

1 1.41685 1 

! ! 

- 

dn 

dt 

0.00042 

41 

42 

43 

46 

42 

43 1 

42 


20 


1.40994 

11.41203 

_ 1 

! — 

i 1.41728 

_ 

_ 

1 Shepard, Henne 

25 

— 

1.40771 

1.40986 

_ ! 

j 

1.41492 

— 

— 

and Midgley 

45.3 

dn 

— 

1.39831 

1.40047 

— 


1.40549 

— 

— 

! „ (1931) 

di 

— 

0.00043 

43 

— 


47' 

i __ 

— 


20 

__ 

1.40999 

1.41206 

_ 

j 

1.41715 

_ 

1.42080 

1 VOC4EL (1946) 

25 

— 

— 

1.40961 

— 


1 

__ 

— 

Mair (1932) 

25 

" 


1.40960 





1 

! 

Bruun and Hicks- 
Bruun (1932) 


Specific heat: Huffman, Parks and Barmore (1931) 


t° 

CjP j 

t° 


I 

t° 

Cp 



C. -181.86 

0.188 

-143.06 

0.239 


-92.96 

i 0.297 

L. -21.96 

; 0.495 

-176.36 

0.196 

-133.66 

0.250 


-82.56 

1 0.310 

-11.06 

0.500 

-170.96 

0.204 

-123.16 

0.262 


-72.96 

0.323 

+ 2.04 

0.509 

-166.16 

0.210 

-113.56 

0.273 


-62.66 

1 0.338 

8.14 

0.512 

-169.26 

0.219 

-103.06 

0.285 


-52.56 


15.64 

0.517 

-162.46 

0.228 






24.54 

0.523 


Heat of meUing 48.34 cal 16°/g Huffman, Parks and Barmore 

(1931) 

Heat of combustion 30° (c*,) 11365.2 „ Jessup (1937) (M. W. 142.2682) 

30° (cp) 11378.6 
26° {Cp) 11382.3 

26° {cp) 11387.2 „ Prosen and Rossini (1944) (M.W. 

142.276) 
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BI-i^o-AMYL or 2,7-DIMETYLOCTANE (CH 3 ) 2 CH-(CH 2 ),-CH(CH 3)2 

Most of the values given for di-iso-amyl are unreliable owing to the presence 
of a small amount of the i^o-amyl iodide or bromide used in the Wurtz synthesis. 
In order to eliminate these impurities, it is necessary to treat the hydrocarbon 
with concentrated sulphuric acid and this operation must be followed by frac¬ 
tional distillation. 


Constants: Timmermans and Hennaut-Roland (1929) 


Boiling point 

160°00 

160°1 


, (fOmrn) 0^50 
dp 

Lecat (passim) 


Freezing point 


\\ 

ji —49°2 

I 

li. 


Timmermans and Hennaut- 
Roland (1929) 


DensiUj Viscosity 


1 

d 

[ 

1 

Y)- 10^ 

0 

0.73785 

1 

15 

889 

15 

0.72640 

30 

703 

: m ) I 

_f... ’ 

0.71494 




Surface tension 



r 


15 

22.78 

Timmermans and Hennaut-Roland (1929), Lek (1930), Hennaut- 

20 

22.22 

Roland and Lek (1931) 

30 

21.14 



Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 

H/? 

He V. 

15 ‘ 

1,40787 

1.40830 

1.41049 

1.41050 

1.41447 


1.4J853 

dn 

dt 

0.00044 

44 

45 

45 

45 

1.41664 j 

— 
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HYDROCARBONS 


2- METHYI.NONANE (CHa)^ CH-(CH2)8-CH3 (A) 

3- „ CIl3-CH2-CH(CIl3)-CH2)5-CH3 (B) 

4- „ CH3-(CH3)3-CH(CH3)-(Cn3)4-CH3 (C) 

5- CH3-(CH3)3-CH(CH3)-(CH3)3-CF3 (D) 


Constants : Caling aert and Soroos (1936) 1 and Parks, West and Moore (1941)11 



(A) 

i (B) 

1 (C) 

(D) 


Boiling point 

166°8. 

1 167°8 

il 

1 

165°! 

(1) 

Freezing point 

-74^36 

-84°6r) 

98“46 

-86°46 (II) 

~-74'"69 

-84°86 

— 

-86°80 

(I) 

Density 20^ 

0.72805 

1 0.73335 

— 

0.73225 

(I) 

Refractive index : 

1.4099 

1.4125 

— 

1.4122 

(1) 

Critical solution point ! 



■' • 



in CeHfiNHa , 

80"3 

78^25 

! ! 

77^9 

(I) 


Specific heat: II 


(A) 

(B) 

' (C) 


i (i>) 


1 

1 

i 

; c-p 1 

Op 

li 

C. -193.16 

I 0.1757 

i C. 0.1091 

C. 10.17.32 (Ml 0.1810 

1 C. 0.1748 

-183.16 

j 0.1909 

1 0.1848 

0.189 J 

0.1991 

0.1910 

-173.16 

0.2063 

0.2000 

0.2052 

0.2175 

ij 0.2059 

-163.16 

0.2211 

0.2146 

, 0.2211 

0.2iA 

il 0.2202 

-153.16 

0.2350 

! 0.2285 

0.2349 

0.427 

j 0.2341 

-143.16 

i 0.2475 

0.2425 

, 0.2470 

0.438 

i 0.2479 

-133.16 

0.2600 

0.2503 

0.2598 

0.438 

i ().2()05 

-123.16 

0.2724 

0.2688 

i 0.2745 

_ 

0.27.30 

-113.16 

0.2848 

0.2803 

0.325 

— 

0.2862 

-103.16 

0.3020 

1 0.2979 

i 


0.3075 

- 93.16 

0.343 

0.340 

L. 0.4440 


0.360 

- 83.16 

0.464 

! L. 0.4426 i 

0.4450 


L. 0.4448 

L. - 73.16 

0.4680 

; 0.4477 I 

; 0.4510 


0.4491 

- 63.16 

0.4688 

0.4530 ! 

: 0.4570 


1 0.4544 

- 53.16 

0.4705 

0.4580 ! 

0.4630 


i 0.4599 

- 43.16 

0.4738 

0.4632 1 

1 0.4690 


!' 0.4663 

- 33.16 

0.4782 

0.4694 : 

! 0.4758 


1; 0.4739 

- 23.16 

0.4849 

0.4766 ! 

j 0.4844 


0.4815 

- 13.16 

0.4922 

0.4850 1 

! 0.4938 


0.4994 

- 3.16 

0.5003 

i 0.4939 1 

1 0.5029 


0.5090 

+ 6.84 

0.5095 

0.5030 1 

1 0.5126 


0.5187 

16.84 

0.5186 

0.5119 

0.5240 


1 0.5282 

26.84 

0.5263 

0.5190 

1 0.5331 


t 

Heat of meUing oal 15°/g 1 


r 



29.38 1 

31.41 

! 26.61 


27.95 
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(A) TETRAMETHYLHEXANES 

2,2,3,3- =--- (CH3),C-C’(CH,)*-(0Hj),-CH3 

2.2.4.5- - (CH3)3C-CHj-CH(CH3)-CH(CH3)3 

2.2.6.5- = (CH3)3C-(CH3)3-C(CH,)3 


(B) PENTAMETHYLPENTAKES 

2,2,3„3,4. = {CH3)3C -C(CH3)3-C:H(CH3), 
2,2,3,4,4- = (0H3)3C - (;H(0H3) -C(CH3); 

(C) DIMETHYL-wo-PROPYLPENTANE 


2,4,3- = (CH,)3CH -CH[CH(CH3)3l - 

-CH(CH,)3 


Constants: Howard, Hears, Fookson, Pomerantz and Brooks (1947) 





(A) 


(B) 

! 

(C) 



2,2,3,3- 

2,2,4,5- 

2,2,5,5- 

1 2,2,3,3,4- 

2,2,3,4,4- 

2,4,3- 

Boiling 'point 


160°310 

147“875 

137°452 

! 166°05 

159“29 

167“042 

dt 

-- (10 mm) 
dp 


0°538 

0‘’512 

0°500 

1 

0°552 

‘ 

1 

0°537 

0°544 

Freezing point 


-54°03 


-~12°64 

-36°49 

-38°81 

I -8r75 

Density 

20° i 

0.76450 j 

0.73542 

0.71875 

, 

0.78009 

0.76702 

j 0.75826 


25° 

0.76080 

! 0.73165 ! 

! 0.71480 

0.77675 

0.76362 

! 0.75460 

Refractive index 

j 

! 




:i 

j 


20^ 

D 

1.42812 

1.41321 

1.40550 

I 1.43606 1 

1.4.3069 

1.42465 


2.V 

1.42606 

1 1.41003 

1 1.40315 

> 1.43412 

1.42868 

i 

1.42246 


dn 

dt 

0.0(K)41 

i 46 1 

i 

47 ^ 

!; 39 

1 40 

i 

j 44 


n-UNDECANE 

Constants 

Boiling ■point: 195°84 Shepard, Henne and Midgley (1931) 


Melting point 


~25°61 

Mair (1932) 

~25°9 

Huffman, Parks and Barmore 

~25°65 

Shepard, Henne and Midgley 


(1931) 


(1931) 




Transition point: — 37°0 Huffman, Parks and Barmore (1931) 


Critical solution point 


in 


8o°e 


Shepard, Henne and Midoley (1931) 
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HYDROCARBONS 


Constants of state 

Density 



1 ^ 



d 


0 

' 0.75483 

1 

Bruvlants (unp.) 

20 

0.74025 

Shepard, Henne and Midgley 

15 

0.74390 


25 1 

0.73667 

„ (1931) 

30 

0.73282 

1 





Viscosity: 25° 1081 * 10 Shepard, Henne and Midgley (1931) 


liefractive index 



He r. 

1 Ha 

I) 

Hey. 

Heg. H^ 

He V. 

Hy 


15 

1.41688 

1.41718 

<N 

1.41934 

1.42.343 1.42443 

1.42747 

1.42865 

Bruylants (imp.) 

30 

1.41072 

1.41106 

1.41305 

1.41322 

1.41675 1.41822 

1.42134 

1.42235 

dn 

dT 

0.00041 

41 

41 

41 

45 j 41 

41 

42 


20 

— 

1.41514 

1.41727 


— 1.42252 

_ 

_ 

Shepard, Henne 

25 


' 1.41300 

1.41516 

i 

— 1.420361 

j 


i and MiDOTiEY 

45.3 


1.40384 

1.40611 

1 

— 1 1.41111 


— 

1 „ (19.31) 

dn 

dt 

— 

0.00043 

1 

42 

— ' : 

— _ i 43 


— 

25 

— 

— 

1 

1.41496 

1 

_ 1 

__ 1 

” 1 “ 

1 

— 

Mair (1932) 


Heat constants 


Specific heat: Huffman, Parks and Barmore (1931) 



! 

Cp 



C. -181.16 

0.188 -1.32.96 

0.250 

L. -14.66 

0.503 

-176.66 

0.196 -116.06 

0.271 

+ 1.74 

0.611 

-160.76 

0.216 - 83.06 

0.310 

10.26 

0.616 




17.64 

0.520 




24.84 

0.624 







Heat of transition 
Heat of melting 
Heat of combustion 


9.69 cal 157g Huffman, Parks and Barmore 
34-12 „ „ ( 1931 ) 

30° (cb) 11331.0 Jbssup (1937) (M. W. 156.2934) 

30° (Cp) 11364.7 
26° (Cp) 11368.4 
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n-DODECANE 

Constants 


Saturated vapour pressure: Willingham, Taylor, Pignocco and Rossini (1945) 


t° 

p mm 


p mm 


p mm 


p mm 

126.381 

47.74 

147.151 

103.63 

176.039 

261.74 

214.709 

732.02 

J31.108 

57.48 

152.529 

124.59 

183.537 

325.01 

215.383 

743.98 

135.223 

67.29 

157.986 

149.39 

191.255 

402.44 

216.006 

755.10 

138.962 

77.30 

163.030 

175.84 

199.488 

500.67 

216.712 

767.95 

142.444 

87.73 

169.814 

217.13 

208.417 

627.81 

217.,345 

779.39 


Boiling point 


216°23 

Shepard, Henne and Mtdgley 

216°275 

1 

Willingham, Taylor, Pignocco 


(1931) 


and Rossini (1945) 

216°26 

Mate and Streiff (1940) 




Meltimj point 


-9°6 

Huffman, Parks and Barmore 

-9°64 

Ralston, Hoerr and Crews 


(1931) 


(1944) 

-9°60 

Mair and Streiff (1940) 

-9°73 ! 

Shepard, Henne and Midgley 

-9°604 

Dkanesly and Carleton (1941) 


(1931) 

-9°61 

Mair (1932) 




Critical solution point in CgHgNHg: 83°7 Shepard, Henne and Midgley (193J) 


Density 



d 


t* I 
^ 1 

d 


0 

0.76327 

Bruylants (unp.) 

20 

0.74876 

Deanesly and Carleton (1941) 

15 

30 

0.75248 

0.74157 

25 

0.74512 

Mair and Streiff (1940) 


Viscosity: 25° 1353*10" ^ Shepard, Henne and Midgley (1931) 


Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 


Hev. 

1 

Hy 


15 

1.42136 

1.42160 

1.42371 

1.42381 

1.42795 

— 

1.43205 

1.43325 

Bruylants (unp.) 

30 

1.40536 

1.41567 

1.41753 

1.41780 

1.42154 

— 

1.42613 

1.42713 


dn 

dt 

0.00040 

40 

41 

40 

42 


39 

40 


20 

— 

1.41936 

1.42152 

_ 

_ 

1.42673 

— 

1 _ 

Deanesly and Car- 

dn 

dt 

— 

— 

0.000404 

— 

_ 

— 

—• 

— 

lkton (1941) 

25 


1.41736 

1.41951 

— 

_ 

1.42469 


_ 

Mair and Streiff 










(1940) 
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HYDROCARBONS 


Specific heat: Huffman, Parks and Barmore (1931) 


t" 1 

(ip 

i! •• 

Op 1 

i 


C. -179.86 ' 

0.184 

l! -11.186 

0.264 

L. H 1.94 

0.510 

-173.66 ! 

0.194 

i -102.16 

0.277 : 

9.74 

0.514 

-166.86 ' 

0.202 

ji - 86.86 

0.295 1 

16..54 1 

0.518 

-159.46 i 

0.212 


0.309 i 

24.64 

0.521 

- 149.06 ; 

0.225 

ji - 61.76 

0.326 



-136.76 

0.239 

;! - 49.16 

0.344 1 



-125.16 i 

0.252 



i 



Heat of melting \ 51.33 cal 157g 

Heat of combustion | W' (cp) 11357.1 ‘ 
i 25" (cp) 11344.9 
j 30" (c;,) 11341.2 
1 30" (cr) 11318.0 
i 25" (0;,) 11347.1 


H u FFM AN, 1 ^ARKS aiicl Barmore (1931) 
BANSEandPARKS ( 1933) (M. W. 170.21) 
.lESSur (1937) (M.W. 170.3186) 


Prosen and Rossini (1944) (M.W. 

170..328) 


^-TRIDECANP] rUyiss 

Constants: Bruylants (imp.) 


Boiling point: 234'’0 Lecat (passim) 


Density 


t" 

d 


0 

0.77049 

Bruylants (unp.) 

15 

0.75986 

,, 

30 

0.74915 

- 


Refractive index 


t" 

Her. 

j Ha 

D 

Hey. 

Heg. 

H/? 

He V. 

1 


15 

30 

1.42516 

1.41920 

1.42544 

1.41952 

1.42756 

1.42160 

1.42766 

1.42173 

1.43195 

1.42550 

1.43293 

1.42687 

1.43599 

1.43032 

1.4.3724 

1.43109 

Bruylants (unp.) 

»» 

dn 

0.00039 

39 

39 

39 

42 

40 

37 

41 

ft 
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n-TETRADECANE 

Constants 


Freezing point, 

5°5 I Parks and Light (1934) 



Van Hook and Silver (1942) 


Density 


1 d 

! 

■fO 

d 


15 0.766:12 

Bruylants (unp.) i 

20 

0.7624 

Vogel (1946) 

30 1 0.76559 

» ! 

40.6 

0.7494 

,, 

! 


61.5 

0.7348 ! 

,, 

i 

i 

86.3 

0.7175 1 

- 


Surface tension 


1 

t" 

1 

r 

11 


i y 

1 


21.5 

26.53 

is 

1 

60.2 1 

i 

23.15 

Vogel (1946) 

25.2 

26.16 

!j 

87.8 

20.84 

,, 

40.9 

24.90 

i! 





Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 

H;8 

He V. 

Hy 

• 

15 

1.42845 

1.42882 

1.43092 

1.43097 

1.43523 

1.43628 

1.43941 

1.44064 

Bruylants (imp.) 

30 

1.42260 

1.42297 

1.42501 

1.42515 

1.42895 

1.43033 

1.43364 

1.43468 

>» 

dn 

dt 

0.00039 

39 

39 

39 

42 

39 

38 

39 

>> 

i 

20 

__ 

1.42688 

1.42907 

_ 

_ 

1 . 4:5433 

— 

1.43818 

Vogel (1946) 

20 

_ 

_ 

1.4290 

— 

— 

— 

— 

— 

Van Hook and 

dn 

dt 

— 

— 

0.000410 

— 

1 

— 


— 

Silver (1942) 


Specific heat: Parks and Light (1934) 



Cp 

! 

Qp 


Cp 

C. -179.86 

0.180 

-122,06 

0.250 

-50.36 

0.337 

-174.36 

0.188 

-109.16 

0.263 

-41.76 

0,348 

-167.86 

0.196 

-98.36 

0.277 

-37.36 

0.357 

-163.76 

0.201 

-88.76 

0.292 

L. + 7,44 

0.517 

-162.06 

0.216 

-72.26 

0.311 

11.24 

0.520 

-139.96 

0.230 

-68.66 

0.312 

13.14 

0.521 

-133.76 

0.238 

-59.56 

0.323 

17.44 

0.523 
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HYDROCARBONS 


9^^-PENTADECANE »i-Ci5H32 

Constants: Bruylants (unp.) 

Freezhuj point-: 10^ Krafft (1882) 


Demity 


i 

d 



d 


15 

0.77197 

Bruylants (imp.) 

20 

0.7687 

Vogel (1946) 

30 ! 

0.76146 


41.0 

0.7549 

J, 


j 



61.4 

0.7412 

,, 





86.7 

0.7236 i 



Surface tension 







t'^ j 

y !l 

y 


22.6 1 

26.97 |! 62.0 

23.57 

Vogel (1946) 

40.9 j 

25.43 86.0 

21.65 

» 


Refractive index 


t® 

Her. 

Ha 

D 

Hey. 

Heg. 


Hev. 

Hy 


15 

1.43143 

1.43171 

1.43389 

i 1.43394 

1.43824 

1.43930 

1.44246 

1.44361 

Bruylants 

30 

1.42572 

1,42608 

1.42812 

1.42828 

1.43205 

1.43345 

1.43668 

1.43787 

„ (rap.) 

dn 

dt 

0.00038 

39 

38 

38 

41 

39 

38 

38 

20 

— 

1.42980 

1,43199 

i 

— 

1.43734 

—' ! 

1.44126 

Vogel (1946) 


w-HEXADECANE 


Constants 

Saturated vapour pressure 



p mm 



p mm 


137 

5.3 

Francis and Wood (1926)j 

156 

13.8 

Francis and Wood (1926) 

145 

9.0 


161.5 

19.5 



Freezing point 


18°11 

Smith (1932) 

18°18 

Ealston, Hoerr and Crews (1944) 

18°13 

Cabey and Smith (1933) 

18°25 

Krafft (1886) 

18°146 

Deanesly and Caelbton (1941) 


. 
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t° 

d 


20 

0.77335 

Deakesly and Carleton (1941) 

25.03 

0.76991 

,, 

30 

0.76667 

Bruylants (unp.) 


Refractive index 


t° 

He r. 

Ha 

1’® 

i He y. 

1 

Heg. 

H/S 

j He V. 

Hy 


20 

_ 

1.43214 

1 . 4343.5 

1 

1 _ 

1.43976 

— 

— 

Deanesly and Car- 

25.03 

— 

1.43024 

1.43247 

— 

— 

1.4,3784 

~ 

— 

leton (1941) 

dn 

dT 

— 

0.00038 

38 


— 

38 

— 

— 


30 

1.42834 

1.42869 

1.43084 

_1 

1.43100 

4^ 

CO 

CO 

1.43618 

1.43957 

1.44056 

Bruylants (unp.) 


n-HEPTADECANE ^-Ci7H36 

Constants 

Melting point: 2\°72 Ralston, Hoere and Crews (1944) 

Derhsity: 30° 0.77100 Bruylants (unp.) 

Refractive index 


t° 

He r. 

Ha 

D 

Hey. 

Heg. 

H^ 

Hev. 

Hy 


30 

1.43060 

1.4.3092 

1.43316 

1 

1.43325 

1.43718 

1.43844 

1.44179 

1.44275 

BRUYLAlfTS 

_(qpp.) 


w.OCl^ADECANE 

Ubbelohde (1938) has carefully purified this product by molecular distillation. 

Melting point and heat of melting Oldham and Ubbelohde (1940) 

Heat of combustion Parks, West, Naylor, Fujn and MacClainb (1946) 

Higher paraffins were prepared by Krafft (1882—86) and Eykman (1896—1919) 

Nederbragt and Boelhouwer (1947) measured the densities and the viscosities of normal 
hydrocarbons in C 24 , C 35 , C 43 ; 2 , 2 -dimethyldocosane (Cg*); 10 -nonylnonadecane (Cgg); 
7,12-dimethyl-9,10-di-w-hexyloctadecane (C^g)- 

Mazee (1948) has made a complete survey of normal hydrocarbons from Cgi to C 43 and of 
a series of their isomers. 

Timmermans 8 
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HYDROCARBONS 


EICOSANK W.C20H42 

Melting point Krafft (1882) 

Melting point, heat of melting and specific heat Parks, Huffman and Thomas (1930) 
Refractive index Eykman (1896) 

DOCOSANE 

Melting point Krafft (1882) 

Saturated vapour pressure Francis and Wood (1926) 

TRICOSANE w-CaaHis 

Constants Mazee (1948) 

Melting point Krafft (1882) 

Refractive index Eykman (1919) 

DOTRIACONTANE w-CggHee 

Prepared from cetyl alcohol. 

Seyer and Morris (1939) think that the presence of higher hydrocarbons 
raises the melting point. 

Constants 


Melting point 


69°65 

Seyer and Morris (1939) I 

70“16 

Ralston, Hoerr and Crews (1944) 

70°0 

Delcourt (1931) and Beffet (1935)! 

70°2 

Hildebrand and Wachtbr (1929) 


Transition points 


6^5 


Seyer and Morris (1939) 


64°3 


Beffet (1935) 


Melting curve Trarhsition curve 



p kg/cm® 


p kg/cm^ 


70.00 

1 

64.3 

1 

Beffet (1935) 

75.00 

230 

70.00 

253 

80.00 

455 

75.00 

474 


84.90 

656 

80.00 

698 


89.80 

93.30 

870 

1015 

85.00 

922 

f9 

yy 


Density and viscosity 


t® 

d 

J) -lO* 


75 

0.77910 

658 

Belcourt (1931) 

100 

0.76321 

409 


118 

0.75185 

— 

>9 



Heat of cornbuation 

25® (cp) 11161.8 cal 15®/g 

Parks, West, Naylor, Pun and 
MacClaine (1946) (M. W. 460.848) 
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B. ETHYLENIC HYDROCARBONS 
These compounds have been studied far less than the saturated paraffins. 
ETHYLENE 

Preparation in the pure state : By catalytic dehydration of the vapour of ethanol 
over calcined AlgOg or by the action of concentrated sulphuric or phosphoric 
acid on ethyl alcohol (yields a less pure product) Batuecas (1925). 

Constants. — Polyphasic equilibria 

Critical corhstants 



t” cr. 

1 p cr. atm. 



9.50 

50.65 

Cardoso (1912) 




9.25 

50.02 

Kay (1948) 




Derbsities of the liquid and the saturated vapour 


t^ 

L. 

V. 


L. 

V. ! ' 

-145.07 

0.62465 

_ 

-19.20 

0.41313 

0.051138 

Mathias, Crommklin and 

-129.90 

0.60449 

— 

-14.18 

0.39855 

0.059942 

Watts (1927) 

-114.69 

0.58380 

— 

-10.93 

0.38818 

0.067215 


-103.01 

0.56740 

— 

- 7.70 

0.37721 

0.076050 


- 63.41 

0.50588 

0.012584 

-f- 5.84 

0.30840 

0.1.3266 


- 48.15 

0.47822 

0.020407 

6.50 

0.30342 

0.13716 I 


- 37.13 

0.45610 

0.029465 

7.98 

0.28726 

0.16268 


- 24.33 

0.42655 

0.041854 




>> 


Saturated vapour pressure 



1 p mm 


p mm 


1 

p mm 


-149.690 

15.78 

-127.611 

1 

143.65 

-108.036 

586.44 

Egan and Kemp (1937) 

-144.605 

28.38 

-122.148 

221.75 

-105.398 

685.00 

-137.232 

-132.216 

60.67 

90.56 

-116,990 

-111.530 

323.74 

469.37 

-102.801 

803.37 


-141.46 

39.3 

-121.02 

241.5 

— 

— 

Henning and Stock (1921) 

-130,06 1 

116.6 

-110.33 

508.2 

— 

— 

-125.27 

174.0 

-110.03 1 

523.4 

-102.99 

794.7 

Kistiakowsky, Romeyn 

-118.24 

296.2 

-104.85 1 

714.4 

- 99.91 

948.8 

Jr., Ruhoff, Smith and 
Vaughan (1935) 


t° 

p atm. 

t° 1 

p atm 

t° 

p atm. 

! 

- 69.27 

5.259 

- 30.53 

188.51 

-7.54 

33.923 

Crommslin and Watts 

- 60.90 

7.206 

- 20.01 

24.905 

0.00 

40.276 

(1927) 

ss 

1 1 

9.774 

13.907 

- 10.01 

31.971 

+7.90 

48.162 
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Boiling point 


-103°? 

-103°7 

Stock (1923) 

Egan and Kemp (1937) 

~103°72 

~103°9 

Henning and Stock (1921) 
Burkell and Robertson (1915) 

Melting point 




~169°5 

Eucken and Hauck (1928) 

-169°50 

^ Kistiakowsky, Romeyn Jr., etc. 
(1935) 

Triple point 




-I69°19/0.001 atm. 

Clusius and Weigand (1940) 


Melting curve: Clustus and Weigand (1940) 



p atm. 

t° 

p atm. 

t° 

p atm. 

-169.19 

0.001 

-168.52 

47.1 

-167.96 

85.5 

-169.07 

8.6 

-168.37 

57.2 

-167.86 

93.15 

-168.94 

17.4 

-168.23 

66.8 

-167.85 

93.5 

-168.81 

26.8 

-168.11 

75.9 

-167.84 

94.9 

-168.66 

1 

36.8 






Isotherms 

From 1° to 20°; from 23 to 33 atm. Crommelin and Watts (1927) 

From 0° to 150°; from 16 to 290 atm. Michels, Degruyter and Niesen (1936) 
From 0° to 150°; until 3000 atm. Michels and Geldermans (1942) 

In the critical region: Maass and Geddes (1936) and Dacey, Mac Intosh and 
Maass (1939). 

Weight of the normal litre in the gaseous state 
1.2603 Batuecas (1918) 

1.26026 Stock and Kitter (1927) (corr. 1.26057, Stock and Ritter (1926) 
1.26036 Moles, Toral and Escribano (1938) 

L.p = (1.25122 ± 0.000003) + 0.0091333 p 

Molecular vmght in the gaseous slate 
28.0556 Cawood and Patterson (1936) 

Coefficietit of expansion 

from 25° to 50° aj. 760 mm: 3735-10“® Coppock and Whytlaw-Gray (1934) 
Coefficient of compressibility 

from 0 to 1 atm. at 0°: 1 + X = 1.00780 Batuecas (1925) 
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Heat constants 


Specific heal: Kossini and Knowlton (1937) 



Cp 


Cp 


Cp 


Cp 

C. -257.16 

0.0286 

-225.87 

1 

0.2473 

L. -166.47 

0.5890 

-121.28 

0.5736 

-254.35 

0.04634 

-220.64 

0.2786 

-164.58 

0.5883 

-114.61 

0.5719 

-251.25 

0.06853 

-215.66 

0.3067 

-160.88 

0.5861 

-108.93 

0.5722 

-247.99 

0.09118 

-210.36 

0.3310 

-154.13 

0.5826 

-104.45 

0.5740 

-244.06 

0.1199 

-204.75 

0.3560 

-147.26 

0.5808 



-240.00 

0.1530 

—198.46 

0.3849 

-140.56 

0.5783 



—235.81 

0.1850 



-133.08 

0.5747 



-230.09 

0.2156 



-127.78 

! 

0.5740 




Heat of combustion 

25° (Dp) 12023.7 cal 16°/g 

Rossini and Knolwton (1937) 



(M. W. 28.0512) 


Other tliermodynamic properties 

Michels, Geldermans and De Groot (1946) and Michels, De Groot and 
Geldermans (1947) 


PROPENE CHg = CH — CH3 


Constants 

Critical constants 


t° cr. 

p cr. atm. 

d cr. 


91.4 

45.4 

0.233 

Vaughan and Graves (1940) 

91.76 

45.61 

0.247 

Marchman, Prengle Jr. and Motard( 1949) 


Saturated vapour pressure 



p mm 


p mm 


-47.135 

779.92 

-83.709 

103.54 

Powell and Giauque (1939) 

-52.932 

598.30 

-88.674 

73.19 

99 

-59.817 

426.47 

-93.209 

52.32 


-66.765 

309.96 

-96.695 

39.92 

99 

-70.493 

237.31 

-100.439 

29.41 


-77.577 

154.52 

-107.396 

15.98 

99 

-37.73 

1164.2 

-60.65 

404.6 

Lamb and Roper (1940) 

-45.68 

834.2 

-74.69 

183.4 


-50.64 

662.8 

-88.08 

76.75 

>> 
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[ p atm. 1 


[ p atm. 

t° 

p atm. 

1 

1 

29.0 

' 12.8 

! 

32.3 

13.9 

37.3 

15.6 

1 

1 Francis and Robbins 

29.1 

12.9 

35.2 

14.9 

39.1 

16.4 

(1933) 

30.2 

13.3 

35.9 

15.1 

42.3 

17.5 


31.4 

13.5 

36.0 

15.2 

44.0 

18.2 






45.8 

1 

18.8 



Densities of tJie liquid and the saturated vafour 



p atm. 

L. 

V. 


0 

5.75 

0.590 

0.0123 

Vaughan and Graves (1940) 

25 

11.38 

0.537 

0.0246 


50 

20.28 

0.478 

0.0458 


75 

33.50 

i 0.397 

1 0.0890 


90 

44.18 

0.294 

0.174 


91 

45.08 

0.277 

0.189 


91.4 

45.4 

i 0.233 

! 

0.233 

1 



Boiling point 


-47°67/759.1 mm 

Ashdown, Harris and Armstrong (1936) 

-47''76 

Powell and Giauque (1939) 

-47“91/755 mm 

Kistiakowsky, Ruhoff, 8mith and Vaughan (1935) 


Melting point 


—184°9 Huffman, Parks and Barmore (1931) 
—185°25 Powell and Giauque (1939) 


Weight of the litre in, the gaseous state 


07760 mm 

1.9149 

Batuecas (1934) 

07606.67 mm 

1,9021 


07380 mm 

1.8956 


257760 mm 

1.7461 

Powell and Giauque (1939) 


Isotherms: from 10 to 215 atm and from 30^^ to 250° Marchman, Prengle Jr. 
and Motard (1949) 
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Specific heat: Powell and Giauque (1939) 



Cp 

t° 

Cp 

t° 

Cp 

t° 1 

1 

Cp 

C. -258.98 

0.0271 

-222.50 

0.207 

L. -179.25 

0.524 

-104.15 

0.497 

-256.50 

0.0378 

-217.20 

0.224 

-174.50 

0.518 

- 96.45 

0.499 

-253.53 

0.0526 

-211.91 

0.244 

-168.98 

0.511 

- 85.39 

0,501 

-250.35 

0.0725 

-206.55 

0.261 

-163.28 

0.508 

- 78.50 

0.504 

-246.93 

0.0926 

-201.71 

0.276 

-157.52 

0.503 

- 71.39 

0.510 

-243.29 

0.112 

-196.67 

0.292 

-145.07 

0.499 

- 63.98 

0.513 

-239.54 

0.133 

-196.57 

0.295 

-138.60 

0.498 

- 56.75 

0.514 

-235.70 

0.153 

-191.47 

0.319 

-131.95 

0.495 

- 49.76 

0.520 

-231.87 

0.171 

-188.29 

0.339 

-118.19 

0.496 



-227.63 

0.187 

-186.99 

0..383 

-111.28 

0.496 




Powell’s sample seems pure but the curve c^/t° is rather irregular. 


Heat of vaporisation 
Heat of melting 

Heat of combustion 


(B.P.) 104.69 cal 157g 

16.67 
17.06 

25'=’ (Cp) 11688.6 


Powell and Giauque (1939) 
Huffman, Parks and Barmors (1931) 
Powell and Giauque (1939) 

Rossini and Knowlton (1937) 

(M. W. 42.0768) 


BUTENE-1 CH2=:CH—CHg -CHg 

Prepared by dehydration of norinal butyl alcohol by means of activated alumina. 


Constants 


Saturated vapour pressure 


t° ' 

p mm . 

t*’ 

p mm 


-56.75 

64.12 

-7.47 

727.5 

Lamb and Roper (1940) 

-25.30 

340.7 

-0.67 

941.7 


-22.91 

378.3 

0 

964.1 

>> 

-10.60 

641.4 





Boiling point: -b""! Grosse (1937) 

—Kistiakowsky, Ruhoff, Smith and Vaughan (1935) 
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Specific heat: Todd and Parks (1936) 



Qp 


Gp 

t° 

Gp 


Gp 

L. -191.86 

0.4736 

-155.16 

0.4521 

-97.46 

0.4572 

-49.96 

0.4827 

-186.36 

0.4684 

-138.66 

0.4505 

-91.26 

0.4590 

-44.16 

0.4864 

-180.36 

0.4634 

-130.66 

0.4505 

-85.16 

0.4621 

-38.36 

0.4923 

-176.46 

0.4607 

-124.16 

0.4514 

-77.36 

0.4670 i 

-32.56 

0.4959 

-170.96 

0.4575 

-117.76 

0.4522 

-71.16 

0.4706 

-25.36 

0.5016 

-164.56 

0.4558 

-109,86 

0.4539 

-55.96 

0.4788 

-19.76 

0.5076 


BUTENES -2 CH 3 -CH-CH -CH 3 

The butencs -2 are prepared by dehydration, with concentrated sulphuric acid, 
of secondary butyl alcohol. They are purified by fractional distillation. 


Ci 6 -BUTENE -2 


Constants 


Saturated vapour pressure 


t° 

p rnra 


p mm 

t» 

: p mm 


-86.90 

3.71 

-14.66 

361.2 



Lamb and Roper (1940) 

-53.21 

45.44 

-13.79 

373.7 




-47.49 

64.73 

0 

668.3 




-43.06 

83.79 

+ 2.87 

749.7 




-33.65 

141.2 

9.60 

951.5 




-78.14 

5.70 

0.01 

658.90 



Kistiakowsky, Ruhoff, 

-47.21 

64.65 

24.38 

1572.90 



Smith and Vaughan 

-21.04 

265.45 





» (1935) 

-70.090 

13.09 

-23.129 

240.04 

6.702 

850.50 

Scott, .Ferguson and 

-62.548 

23.15 

-14.822 

353.25 

11.144 

1000.27 

Brickwedue (1944) 

-55.370 

38.29 

! - 6.716 

501.46 

15.520 

1167.07 

- 

-48.117 

61.12 

- 6.706 

501.51 

19.855 

1354.53 


-40.075 

98.58 

+ 0.56 

672.53 

22.759 

1489.85 


-31.547 

157.18 

3.689 

759.14 



- 


Boiling point 


r 2 i 

Lamb and Roper (1940) 

3°73 

Kistiakowsky, Ruhoff, Smith 

30717 

SooTT, Ferguson and Brick- 
WEDDE (1944) 


and Vaughan (1935) 
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Melting 'point 


-138“910 

Glasgow Jr., Krouskop, 

-139^^3 

Kistiakowsky, Ruhoff, Smith 


Beadle, Axilbrod and 


and Vaughan (1935) 


Rossini (1948) 

-139°36 

Todd and Parks (1936) 


Triple point 


•^138°900 


Scott, Ferguson and 


Brickwedde (1944) 


Specific lieat 



Gp 


Cp 


C. -179.56 

0.2613 

-99.16 

0.4711 

Todd and Parks 

-174.46 

0.2722 

-93.16 

0.4704 

(1936) 

-172.66 

0.2747 

-80.96 

0.4717 

>> 

-166.16 

0.2887 

-74.96 

0.4731 

ft 

-162.96 

0.2930 

-61.96 

0.4756 

f> 

-159.36 

0.3011 

-54.96 

0.4782 

ff 

-156.66 

0.3064 

-48.56 

0.4800 

ff 

-150.96 

0.3168 

-42.16 

0.4828 

ff 

L. -134.96 

0.4803 

-29.66 

0.4895 

if 

-128.16 

0.4766 

-23.56 

0.4932 

ff 

-120.36 

0.4737 

-17.86 

0.4970 

if 

-111.36 

0.4716 

-12.16 

0.5021 

ff 

-105.36 

0.4711 

- 6.56 

0.5064 

if 

C. -268.16 

0.000509 

-103.16 

0.47427 

Scott, Ferguson and Brick¬ 

-263.16 

0.004071 

-93.16 

0.47333 

wedde (1944) (M. W. 56.104) 

-253.16 

0.02857 

-83.16 

0.47372 


-243.16 

0.06722 

-73.16 

0.47491 

if 

-233.16 

0.10747 

-63.16 

0.47690 

>f 

-223.16 

0.14371 

-53.16 

0.48003 

a 

-213.16 

0.17618 

-43.16 

0.48440 

if 

-203.16 

0.20441 

-33.16 

0.48966 

if 

-193.16 

-183.16 

0.22953 

0.25301 

-23.16 

-13.16 

0.49556 

0.50243 

(Values at other temperatures: 
sec authors) 

-173.16 

0.27447 

- 3.16 

0.51031 

-163.16 

0.29520 

+ 1.84 

0.51464 


-153.16 

0.31642 

11.84 

0.52380 

»> 

-143.16 

0.33858 

21.84 

0.53391 

ff 

L. -123.16 

0.47893 

25.00 

0.53737 


-113.16 

0.47625 

26.84 

0.53938 
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Heat of vaporisation 

t° 

cal 157g 

1 

cal 15®/g 


i 

1 

1 

--26.98 
-20.72 
- 9.87 

106.13 

105.07 

102.54 

-0.80 

-f6.54 

19.09 

100.42 

98.841 

95.750 

Scott, Ferguson and 
Brickweddb (1944) 


Heat of melting 

31.17 

cal 157g 

Todd and Parks (1936) 


32.2969 

1 

>’ 

Scott, Ferguson and Brickwbdde (1944) 


rn/n5-BUTENE-2 


Constants 


Saturated vapour pressure 



p mm 

t° 

pmm 


1 p mm 


-68,40 

18.46 

-33.65 

163.7 

-6.96 

559.5 

1 Lamp and Roper (1940) 

-53.21 

53.45 

-22.23 

287.4 

0 

733.7 

»» 

-47.49 

75.78 

-14.66 

403.1 

2.87 

820.2 


-43.05 

1 97.94 

-13.79 

419.9 

9.60 

1 1047.9 

1 

- 

-77.96 

i 8.75 

1 -21,05 

302.30 

-f 20.56 

1521.65 

Kistiakowski, Ruhofe, 

-47.20 

76.60 

+ 0.01 

733.75 

24.53 

1729.30 

Sbjith and Vaughan 

-46.89 

78.05 

19.94 

1400.65 

- ! 

— 

„ (1935) 

-71.457 

14.92 

~37..S59 

134.51 

-9.958 

492.86 

Guttman and Pitzer 

-60.543 

.32.76 

-28.303 

214.37 

-3.827 

6:10.38 

(1945) 

-51.018 

60.64 

-21.001 

303.58 

+0.982 

762.97 


-42.899 

j 98.83 

i 

-14.259 

410.47 





Boiling point 


0°884 

Guttman and Pitzer (1945) 


0°96 

Kistiakowsky, Ruhoff, Smith 


1 

1 

and Vaughan (1935) 



Melting point 


- 106°56 

Guttman and Pitzer (1945) 

-105°8 

Kistiakowsky, Ruhoff, Smith 

- 105^^550 

Glasgow Jr., Krouskop, 


and Vaughan (1935) 


Beadle, Axilbrod and 




Rossini (1948) 
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Specific heat: Todd and Parks (1936) 



Cp 

1 

Qp 

C. -179.66 

0.2462 

L. -97.16 

0.4703 

-174.06 

0.2592 

-90.66 

0.4722 

-167.46 

0.2741 

-57.46 

0.4883 

-147.26 

0.3225 

-51.36 

0.4920 

-138.96 

0.3433 

-19.56 

0.5141 



-13.56 

0.5199 


/50-BUTENE or 2-METHYLPROPENE-l CIl^=C{CH^)^ 

The ^<9o-butene is obtained very pure by dehydration of tertiary butylalcohol 
and fractionation of the product. 

Constants 

Critical constants 


t° cr. 

p cr atm. 

d cr. 


144^73 

39.48 

0.234 

Beattie, Ingersoll and Stockmayer (1942) 


Saturated vapour pressure 



p atm. 


t° 

p mm 


30 

3.444 

Beattie, Ingersoll and 

-56.75 

65.44 

Lamb and Roper(1940) 

50 

5.976 

Stockmayer (1942) 

-25.30 

357.8 


75 

10.86 

ff 

-20.88 

431.0 


100 

18.08 


- 7.47 

748.5 


125 

1 

i 

1 

28.41 

- 

- 0.67 

0 

966.0 

987.8 



Boiling point 


-6°6 

Grosse (1937) 

-7°0 

Lamb and Roper (1940) 

-7°0 

Kistiakowsky, Ruhoff, Smith 




and Vaughan (1935) 




Melting poird 


—140°360 

Glasgow Jr., Krouskop, 

-140°7 

Kistiakowsky, Ruhoff, Smith 


Beadle, Axilbeod and 


and Vaughan (1935) 


Rcssini (1948) 

-140°7 

Todd and Parks (1936) 


Isotherms ih the critical region: Beattie, Ingersoll and Stockmayer (1942) 
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Sfecific heM: Todd and Parks (1936) 



Cp 


Cp 

1 

C;, 


Cp 

C. -179.86 

0.2498 

L. -133.96 

0.4547 

-100.26 

0.4650 

-45.26 

0.4970 

-174.36 

0.2614 

-127.96 

0.4564 

- 93.36 

0.4681 

-34.16 

0.5037 

-167.66 

0.2749 

1 -121.16 

0.4579 

- 86.66 

0.4715 

-.30.46 

0.5089 

-160.86 

! 0.2898 

-114.06 

0.4600 

- 62.92 

0.4860 

-2.5.16 

0.5133 

-154.26 

i 0.3056 

-107.06 

i 

0.4621 

- 56.96 

0.4896 

-20.06 

0.5173 


Heat of melting 


25.25 cal 15’^/g 


Todd and Pakks (1936) 


PENTENE-1 CH2=CH -CHg -CHo -OH3 


Constants 


Saturated vapour pressure 


t° 

p min 


p mm 


p min 


-0.159 

233.72 

24.834 

633.99 

45.614 

1 

1268.0 

Scott, Waddington, 

4*4.761 

289.13 

29.967 

760.00 

50.914 

1489.1 

Smith andHuFFMAN 

9.706 

355.22 

35.142 

906.06 

56.253 

1740.8 

(1949) 

14.704 

433.56 

40.3.59 

1074.6 

61.641 ! 

2026.0 

1 

19.750 

525.86 







Boiling point 


29°9 

Kazanskii, Liberman, Plate, 

! 29°967 

Scott, Waddington, Smith and 


Rosengart and Tarassova 

1 

Huffman (1949) 


(1947) 

1 30°08 

1 

Geldof and Wibaut (1948) 


Melting point: —166°222 Todd, Oliver and Huffman (1947) 
Density 


t® 

1 ^ 


16 

0.6468 

Wibaut and Geldof (1946) 


0.6406 


20 

0.6411 

Kazansku, Liberman, etc. (1947)* 
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Refractive index 


Her. 

Ha 

D 

Hey. 

Heg. 

H^ 

He 

(4713) 

i He V. 

Hy 


1 

1.3721 

1.3725 

1.3748 

1.3748 

1.3795 

1.3806 

1.3819 

1.3842 

L.sssej 

WiBAUT and Geldof 

1.3690 

1.3694 

1.3716 

1.3717 

1.3763 

1.3774 

1.3787 

1.3810 

1.3823j 

„ (1946) 

0.0006' 

6 

6 

6 

6 

6 


6 

1 

’i 

» 

— 

— 

1.3719 


— 

— 


— 

i 

1 

1 

Kazanskii, etc. (1947) 


Specific heat: Todd, Oliver and Huffman (1947) (M.W. 70.130) 


t" 

Cp 

r 

Cp 


Cp 1 

1 

t° 

Cp 

C. -260.44 

0.012 

-231.38 

0.118 

L. -138.04 

0.4386 

-52.69 

0.4661 

-258.63 

0.0170 

-225.06 

0.137 

-127.96 

0.4396 

-44.72 

0.4705 

-257.86 

0.0194 

-218.51 

0.1551 

-117.99 

0.4409 

-43.65 

0.4718 

-256.49 

0.0238 

-212.10 

0.1706 

-108.12 

0.4426 

-34.65 

0.4773 

-253.94 

0.0327 

-211.30 

0.1723 

- 98.36 

0.4453 

-33.90 

0.4782 

-253.88 

0.0332 

-205.22 

0.1855 

- 88.69 

0.4483 

-28.76 

0.4816 

-250.29 

0.0474 

-204.77 

0.1867 

- 78.18 

0.4528 

-23.26 

0.4859 

-249.17 

0.0521 

-197.69 

0.2029 

- 71.19 

0.4557 

-18.34 

0.4898 

-246.21 

0.0639 

-189.88 

0.2176 

- 66.87 

0.4577 

- 8.07 

0.4982 

-243.48 

0.0743 

-181.60 

0.2330 

- 61.84 

0.4605 

+ 2.02 

0.5069 

-242.01 

0.0803 



i - 55.61 

0.4639 

11.95 

0.5166 

-237.50 

0.0972 


1 

i 


22.12 

0.5262 


Heat of melting 


19.81 cal 157g 


Todd, Oliver and Huffman (1947) 


Ci 6 -PENTENE -2 CHg -CH- CH -CHg -CH 3 

Constants: Todd, Oliver and Huffman (1947) 

Melting point: —151°359 


Specific heat: (M.W 70.130). 



Cp 


Cp 


Cp 

t° 

Cp 

C. -259.66 

0.0117 

-170.26 

0.25791 

- 85.60 

0.4492 

-13.10 

0.4845 

-249.60 

0.04322 

-162.23 

0.27551 

- 74.88 

0.4518 

- 1.15 

0.4939 

-230.86 

0.1*6 

-156.81 

0.29506 

- 64.26 

0.4549 

+ 5.55 

0.4993 

-218.07 

0.15070 

L. -144.47 

0.4544 

- 53.76 

0.4595 

8.77 

0.5020 

-209.49 

0.17360 

-129.86 

0.4499 

- 43.41 

0.4642 

13.49 

0.5063 

-198.93 

0.19828 

-119.54 

0.4485 

- 33.16 

0.4702 

15.43 

0.5085 

-191.96 

0.21390 

-109.50 

0.4474 

- 23.05 

0.4772 

22.11 

0.5144 

-181.36. 

0.23593 

- 96.40 

0.4480 

■ I 

(Values at other temp 

eraturcs: see 

authors) 
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HYDROCARBONS 


Heat of melting 24.254 cal 167g Todd, Oliver and Huffman (1947) 

Heat of combustion 25° ( Cp ) 11366.9 „ Coops, Mulder, Dienske and Smit- 

TENBERG (1946) (M. W. 70.130) 


rm^5-PENTENE-2 CH 3 ~CH=CH -CHg -CH 3 


Constants: Todd, Oliver and Huffman (1947) 


Freezimj foini 

--140°248 Streiff, Murphy, Sedlak, Willingham and Rossini (1946) 


-140°21 

1 Todd, 

Oliver and Huffman (1947) 




Specific heat 

: (M.W. 

, 70.130) 






t° 

Cp j 

t° 

Cp 

t° 

Cp 

t° 

Cp 

C. -260.39 

0.00875 

-215.01 

0.15203 

L. -138.18 

0.43493 

-68.69 

0.46172 

-258.37 

0.0134 

-213.08 

0.15691 

-132.57 

0.43647 

-65.02 

0.46399 

-266.46 

0.01855 

-208.91 

0.16811 

-129.70 

0.43734 

-53.91 

0.47019 

-254.71 

0.02399 

-201.31 

0.18620 

-120.89 

0.43961 

-42.93 

0.47742 

-251.48 

0.03466 

-195.12 

0.19994 

-118.21 

0.44078 

-32.35 

0.48489 

-248.64 

0.04475 

-191.49 

0.20731 

-115.07 

i 0.44140 

-21.51 

0.49335 

-247.62 

0.04859 

-189.00 

0.21336 

-108.26 

0.44366 

- 11.08 

0.50181 

-242.70 

0.06575 

-184.11 

0.22335 

-103.21 

i 0.44569 

- 0.85 

0.51116 

^237.59 

0.08400 

-176.24 

0.23804 

- 98.44 

0.44715 

7.36 

0.51824 

-232.26 

0.10172 

-167.99 

0.25259 

- 91.54 

0.45033 

9.31 

0.51920 

-226.50 

0.1197 

-159.46 

0.26745 

- 87.78 

0.45187 

15.58 

0.52580 

-220.76 

0.1364 



- 80.03 

0.45548 

22.90 

0.53290 

-218.46 

0.14273 



- 76.32 

0.45786 

28.52 

0.53849 


Heat of melting 

28.483 cal 167g 

Todd, Oliver aAd Huffman (1947) 
Coops, Mulder, Dienske and Smit- 

Heat of combustion 

26° (Cp) 11364.3 


TENBERG (1946) (M. W. 70.130) 










ETHYLENIC HYDROCARBONS 


J27 


2 -METHYLBUTENE-l CHg-CCCHg) -CH^ -CH 3 


Constants 


Saturated vafouv 'pressure 


t° 

p mm 

t° 

p mm 

t° 

p mm 


1.155 

233.72 

26.062 

633.99 

46.728 

54.399 

Scott, Waddington, 

6.054 

289.13 

31.162 

760.00 

52.(K)5 

59.753 

Smith and Huffman 

10.993 

355.22 

36.308 

906.06 

57.320 

65.151 

(1949) 

15.973 

20.996 

433.56 

525.86 

41.500 

i 

1 

1074.6 

62.675 

70.590 



Boiling point: 31°162 Scott, Waddington, Smith and Huffman (1949) 


Freezing poird, 


~137“54 Todd, Oliver and Huffman (1947) 

--137°582 Streiff, Murphy, Sedlak, Willingham and Rossini (1946) 


Specific heat: Todd, Oliver and Huffman (1947) (M.W. 70.130) 


t° 

Cp 

t° 

Cp 

t^ 

C;, 


Cp , 

C. -260.47 

0.0118 

-229.64 

0.1167 

-182.10 

0.22218 

-86.76 

0,46052 

-258.70 

0.01682 

-225.44 

0.1278 

-178.32 

0.22849 

-75.87 

0.46461 

-256.66 

0.02362 

-2J8.77 

0,14412 

-174.53 

0.23427 

-65.11 

0.46930 

-254.12 

0.03289 

-217.34 

0.14744 

-166.45 

0.24130 

-54.49 

0.47455 

. -253.90 

0.03410 

-214.72 

0.15969 

-163.13 

0.24686 ' 

-44.01 

0.48064 

-250.70 

0.04613 

-211.85 

0.16831 

-155.63 

0.26445 ■ 

-33.67 

0.48712 

-246.39 

0.06257 

-207.77 

0.17410 

IL.-129.25 

0.45347 ! 

-23.48 

0.49438 

—243.93 

0.07140 

-204.83 

0.18392 

-125.04 

0.45377 1 

-13.44 

0.50198 

—242.10 

0.07764 

-] 99.74 

0.18842 

-112.21 

0.45487 

- 2.75 

0.51095 

-238.01 

0.09179 

-197.31 

0.20298 

-108.94 

0.45509 1 

+ 8.58 

0.52055 

-231.85 

0.1106 

-189.62 

0.21122 

- 98.72 

0.45705 1 

19.70 

0.53075 

_ 


(Values at other temperatures: see authors) 


Heat of wilting: 26.978 cal 157g Todd, Oliver and Huffman (1947) 

3-METHYLBUTENE-l or /so-PROPYLETHYLENE 
Constants: Todd, Oliver and Huffman (1947) 

Melting point: -168°44 
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HYDKOCAEBONS 


Sfecific heat: (M.W. 70.130) 


t° 1 Cp 

t° 

Cp j 


Cp 


Cp 

I 

C. -258.24 0.01829 

-217.44 

0.14499 

-147.74 

0.41607 

-37.06 

0.47345 

-256.20 0.02473 

-212.66 

0.15546 

-139.50 

0.41817 

-26.41 

0.48254 

-254.12 0.03191 

-204.71 

0.17184 

-130.33 

0.42092 

-15.94 

0.49117 

-250.00 0.04718 

-203.85 

0.17361 

-120.09 

0.42451 

- 6.50 

0.49922 

-246.01 0.06203 

-196.54 

0.18756 

-110.00 

0.42842 

+ 0.32 

0.50581 

-243.66 0.07040 

-195.84 

0.18882 

-100.06 

0.43340 

7.87 

0.51325 

-241.66 0.07740 

-188.28 

0.20350 

- 89.78 

0.43831 

16.61 

0.52274 

-237.34 0.09191 

-187.07 

0.20547 

- 79.18 

0.44489 

25.19 

0.53209 

-230.92 0.1112 , 

-180.77 

0.21650 

-68.64 

0.45037 

(Values at 

other 

-224.30 0.1288 

-173.74 

0.22928 

-58.46 

0.45735 

teuiDcratures: see 

-218.98 0.1415 i 

__^_! 

L.-155.21 

0.41460 

-47.89 

0.46519 

authors) 



Heat of melting: 18.278 cal 157g 


2 -METHYLBUTENE -2 CH 3 -0(0113)-CH -OH 3 

Constants 


Saturated vafour pressure: Scott, Waddington, Smith and Huffman (1949) 



1 p inm 

j 

p mm 


1 p mm 


p mm 

3.042 

187.57 

23.103 

433.56 

43.806 

906.06 

59.753 

1489.1 

8.008 

1 233.72 

28.220 1 

525.86 

49.078 

1074.6 

65.151 i 

1740.8 

12.987 

18.033 

1 289.13 

355.22 

33.373 
38.567 ! 

633.99 

760.00 

54.399 

1268.0 

70.590 

2026.0 


Boiling 'point: 38°567 Scott, Waddington, Smith and Huffman (1949) 


Freezing point 

—133°74 Todd, Oliver and Huffman (1947) 

—133°792 Stbeiff, Murphy, Sedlak, Willingham and Rossini (1946) 


Specific heat: Todd, Oliver and Huffman (1947) (M.W. 70.130) 



1 1 

1 

Cp 1 


Cp 

t° 

Cp 

0. -258.67 

1 

0.02146 

-212.59 

0.01473 

-145.94 

0.30675 

-69.49 

0.46001 

-256.39 

0.03057 

-205.87 

0.18350 

L. -132.26 

0.45061 

-58.84 

0.46385 

-253.71 

0.04406 

-199.01 

0.19927 

-123.37 

0.45051 

-48.32 

0.46844 

-249.98 

0.05973 

-192.80 

0.21358 

-117.05 

0.45029 

-37.92 

0.47426 

-245.80 

0.07381 

-190.35 

0.21875 

-113.15 

0.45009 

-27.66 

0.48030 

-242.00 

0.09128 

-186.81 

0.22748 

-107.64 

0.45070 

-17.54 

0.48738 

-237.21 

0.1119 

-182.27 

0.23641 

-101.08 

0.45157 

- 7.56 

0.49408 

-231.08 

0.1315 

-180.03 

0.24123 

- 98.13 

0.45215 

+ 2.27 

0.60141 

-224.78 

0.14306 

-172.71 

0.25491 

- 91.12 

0.45378 

11.97 

0.60899 

-220.85 

0.14940 

-164.12 

0.27079 

- 89.16 

0.45420 

20.74 

0.61686 

-218.61 

0.16393 

-155.88 

0.28638 

- 80.25 

0.45642 1 

27.82 

0.62243 

-213.31 

0.16593 

-148.08 

0.30151 

1 1 II 1 

(Values at other temperatures: see 

authors) 


Heat of melting: 25.911 cal 15°/g Todd, Oliver and Huffman (1947) 












ETHYLENIC HYDBOCARBONS 


129 


HEXENE-1 CHg-CH ~(CH2)3 ^CH3 

Prepared by the action of allyl bromide on propylmagnesium bromide. 
Constants 
Boiling foint 


i 

63®35 I Van Risseohem (1926) 63°5 I Geldof and Wibaut (1948) 

Freezimj point: —139° Van Risseghem (1926) 

Density 



d 1 


d 


0 

0.6925 

Van Risseghem (1926) 

20 

0.6736 

Wibaut and Geldof 

15 

0.67875 

" 1 

25 

0.6689 

,, (1946) 


Refractive index 



He r. 

Ha 

D 

Hey. 

! Heg. 

j H/? 

" He '“ 

(4713) 

1 Hev. 

Hy 


14.9 

00 

00 

1.3885 

1 __ 

1 

il.3909 

i 

1 

1.39545 

1.3967 

— 

— 

1.40155 

Van Risseghem 
(1926) 

20 

1.3855 

1.3858 

1.3881 

'1.3882 

1.3929 

1.3940 

il.3953 

1.3976 

11.3990 

Wibaut and 

25 

— 

1.3830 

1.3853 

1.3854 

1.3901 

1.3911 

1.3924 

1.3947 

1.3962 

Geldof (1946) 

dn 

dt 


0.00056 

56 

i 

56 

i 

56 

58 

58 

58 

56 

j 



A. 3-METHYLPENTENE-2(a) B. 3-METHYLPENTENE-2 (p) 

CH3 ~CH-C(CH3) -CH2 -CH3 


Constants; Howard, Hears, Fookson, Pomerantz and Brooks (1947) 

A B 


Boiling point 
dt 


67°8 

70°5 

Howard, Mears, etc. (1947) 

dp 


0°39 

0°37 


Freezing point 


-135°4 

-138°5 

-138°445 

Streiff, Zimmerbian, Soule, Butt, 





Sedlak, Willingham and Rossini 

Density 

20° 

0.6942 

0.6986 

Howabd, Mbaes, etc. (1947) 

25° 

0.6898 

0.6942 


Refractive index 

20“ 

n 

1.4016 

« 1.4045 



25“ 

1.3989 

1.4018 

>* 


dn 

0.00054 

0.00064 



It 





Timmermans 9 
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HYDROCARBONS 


2,3-DIMETHYLBUTENE-l CH 2 -C(CH 3 ) -CH(CH 3 ) -CH 3 

Constants 


Boiling point 


55°615 

dt 

-- (10 mm ) 
dp 

0°410 

Brooks, Howard and Crafton (1940) 

66°641 

0°429 

Howard, Mears, Fookson, Pomerantz and 
Brooks (1947) 


Freezing point: —140°! Brooks, Howard and Grafton (1940) 


Density 



d 



d 

1 

20 

0.67801 

Brooks, Howard and Craf- j 

20 

0.61792 

Howard, Mears, etc. (1947) 

25 

0.67322 

„ ton (1940) I 

25 

0.67312 


Refractive index 




t® 

nn 


1 

no 


20 

1 

1.39022 

Brooks, Howard and Craf- 

!20 

1.39044 

Howard, Mears, etc. (1947) 

25 

1.38724 

„ TON (1940) 

25 

1.38745 


dn 



dn 



di 

0.000596 


dt 

0.00060 



3,3-DIMETHYLBUTENE-l CHg^CH -C(CH 3)2 -CH 3 

Constants: Brooks, Howard and Grafton (1940) 

Boiling point 



dt 

41°239 

y (10 mm): 0°397 

dp 


Freezing point 


•~115°20 Stbeiff, Murphy, Zimmerman, Soule, Sedlak, Willingham and Rossini 

—115°53 Brooks, Howard and Crapton (1940) (1947) 
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Density 



d 


20 

25 

0.66293 

0.64786 

Brooks, Howard and Grafton (1940) 


Refractive index 


r.20'’ 


1.37604 


2,3-DIMETHYLBUTENE-2 CH 3 ~^C(Cn 3 )-C(CH 3 ) ~CH 3 

Constants: Howard, Mears, Fookson, Pomerantz and Brooks (1947) 

Boiling point 


dt 

■^-(10 mm ) 

0°424 

Howard, Mdars, etc. (1947) 

0°414 

Brooks, Howard and Grafton (1940) 


Freezing point: — 74°30 
Density Refractive index 



d 


nn 



20 

25 

0.70795 

0.70336 

20 

25 

dn 

dt 

1.41221 

1.40944 

0.00055 

Howard, Mears, etc. (1947) 


TETRAMETHYLETHYLENE (CH 3 ) 2 C-C(CH 3)2 

Prepared by dehydration of dimethyl-i^o-propylcarbinol by means of sul¬ 
phuric acid. 

Constants 

Boiling point Freezing point 


73°30 

Kistiakowsky, Ruhoff, Smith 
and Vaughan (1936) 

-74°2 

-74°6 

Kistiakowsky, Ruhoff, Smith 
and Vaughan (1936) 

Parks, Todd and Shomate (1936) 

Refractive index 




O'? 

_! 

1.4124 

Kistiakowsky, Ruhoff, Smith and Vaughan (1936) 














132 HYDROCARBONS 


Specific heal: Parks, Todd and Shomate (1936) 



Cp 

■ 

Cp 


0 ;, 


Qp 

C. -190.56 

0.2222 I 

-141.56 

0.3089 

L. -70.76 

0.4395 

-26.86 

0.4605 

-185.66 

0.233() 1 

132.46 

0.3220 

63,36 

0.4412 i. 

- 9.26 

0.4722 

-179.36 

0.2461 ' 

-124.56 

0.3340 

-.'58..56 

0.4430 1 

+ 3.84 

0.4829 

-171.96 

0.2596 

-116.86 

0..3453 ' 

! -46.:{6 

0.4402 

9.64 

0.4877 

-165.06 

0.2709 1 

108.46 

0.3610 ii 40.36 

0.4.722 :i 

18.04 

0.4955 

-158.16 
-150.16 

0.2824 j 

0.2939 i! 

|. 

-101.56 

1 

i 

0 . 3774 ; 

-31.26 

0.4570 1: 

22.34 

t 0.4991 


Heat of melting 


15.51 cal 15°/g Parks, Todd and Shomate (1936) 


HEPTENE -1 CHa-CH -CH 3 

Prepared by the action of allyl bromide on butylmagnesiiim bromide. 
Constants 
Boiling point 

93°19 Kistiakowsky, Ruhoff, Smith and Vaughan (1936) 

93°6 Geldof and Wibaut (1948) 


Freezing poiM 


—119°1 Kistiakowsky, Ruhoff, Smith and Vaughan (1936) 
—119°7 Parks, Todd and Shomate (1936) 


Density: 20 ° 0.6972; 25° 0.6929 Wibaut and Geldof (1946) 


Refractive index 



He r. 

Ha 

D 

Hey. 

Heg. 

up 

He 

(4737) 

He V. 

By 

! 

j 

20 

1 

1.3972 

1.3975 

1.3999 

1..3999 

1.4046 

1.4058 

1.4071 

1.4094 

1.4108 

i 

j Wibaut and 
Geldof (1946) 

25 

1.3946 

1.3950 

1.3973 

1.3973 

1.4020 

1.4032 

1.4045 

1.4068 

1.4082 

dn 

dt 

0.00052 

50 

52 

62 

1 

52 

52 

1 52 

1 

52| 

52: 

1 

[ 

20 

— 

— 

1.3997 


i 

— 


— 

1 

i 

Kistiakowsky, 
Ruhoff, etc. 

(1936) 
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Specific Jwat: Parks, Todd and Shomate (1936) 


t° 

Cp 

t° 

Cp j 


"i 

Cp j 


Cp 

1 

C. -192.76 

0.1841 

-144.66 

0.2518 

-86.96 

0.4436 

-30.66 i 

i 0.4719 

-187.66 

0.1922 

-137.36 

0.2617 

-76.26 

0.4485 

-16.36 

1 0.4819 

-181.36 

0.2017 

-130.46 

0.2726 

-71.26 

0.4515 

-11.96 ; 

1 0.4855 

-174.96 

0.2120 

L. -122.06 

0.4383 j 

-58.06 

0.4557 

+ 1.74 

! 0.4983 

-168.16 

0.2215 

-113.36 

0.4387 1 

1 -53.66 

0.4588 

7.24 

' 0.5033 

-160.86 

0.2317 

- 98.36 

0.4400 j 

I -38.96 

0.4656 

14.44 

i 0.5092 

-152.06 

0.2436 

- 92.06 

0.4421 

j 

1 -34.86 

0.4695 

i 

22.04 

0.5181 


Heat of melting 30.82 cjal 15°/g 

Heat of combustion 25° (cp) 11317.6 „ 


Parks, Todd and Shomate (1936) 
Coops, Mulder, Dtenske and Smit- 
TENBERG (1946) (M. W. 98.182) 


2,3,3-TRIMETHYLBUTENE-l: CH2-C(CH3) -C(CH3)3 

Prepared by dehydration of pentamethylethanol, by means of paratoluene 
sulphonic acid. Chavanne and Van Risseghem (1922); Chavanne andLEJEUNE 
(1922) 

Constants 


Boiling point 


78° 

(10 mm) : 0°447 

1 

Chavanne, etc. (1922) 

78°874 

Brooks, Howard and Crafton (1940) 

Freezing poiivt 

-110°2 

-111°40 

1 

Chavanne, etc. (1922) 

Brooks, Howard and Crafton (1940) 


Critical solution point 


in CeHgNHa 


35°2 


Chavanne, etc. (1922) 


Density 


t° 

d 1 


t° 



0 

15 

0.7235 

0.7101 

Chavanne, etc. (1922) 

20 

25 

0.70501 

0.70054 

Brooks, Howard and Crap- 
„ TON (1940) 
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Viscosity 


t° 

YJ-IO* 

t° 

7)-10» 


0 

627 

25 

445 

Chav ANNE, etc. (1922) 

15 

509 

30 

421 


20 

480 





Refractive index 


t° 

Ha 

D 


Hy 



1.4032 

1.4059 

1.4119 

1.4164 

Chavanne etc. (1922) 

20 

— 

1.40292 

— 

— 

Brooks, Howard and Crafton (1940) 

25 

dn 

— 

1.40004 

— 

— 




0.000576 



** 


3-ETHYLPENTENE-2 CH 3 -CH-CCCjjHs) -CHg -CH 3 

Constants: B.E. (unp.) 

Boiling point: 95°4 

Density Viscosity Surface tension 



! d 

t^ 

73 • 10 ® 

t° 

Y 


0 

0.73795 

15 

377 

15 

21.97 

B.E. (unp.) 

15 

0.72489 

30 

325 

20 

21.42 


30 

0.71211 



30 

20.40 



Refractive index 


t° 

Her. 

1 

! ! 

Hcg. 

He V. 


15 

dn 

1.41473 

1.41777 

1.42284 

1.42807 

B.E. (unp.) 

dt 

0.00048 

! 

49 

1 

49 

49 



Dielectric constant: 20 ° 2,052 Piette (unp.) 


6 -METHYLHEPTENE-l CHg-CH -(^ 3)3 -CH(CH 3 ) -~CH 3 

« 

Boiling 'poinU density and refractive index Cleveland (1943) 

Eykman in his posthumous works, Wibaut and Geldof (1946), Howard, Hears, Fookbon, 
PoMERANTZ and Brooks (1947) have studied the long-chain ethylenic hydrocarbons. These 
seem to have been carefully purified. 
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C. DIENES 

butadiene-1,3 CH2=CH-CH=CH2 


Constants: Scott, Meyers, Bands Jr, Beickwedde and Bekkedahl (1946) 


Critical constants 


t° cr. 

p cr. mm 


d cr. 

152 

32420 


0.245 


^^^essme ’^^^^ log p -- A - ^ [B -f CX (10®^’ - ])] - E (T-243.16)® 

where 

A — 7.236,‘] for p in mm Hg 
B = 1165,21 
C 1.5875 X 10-^ 

D =- 0.766 X 10-10 
X --- 125,000 - T2 

E = 2 X lO'i^ (not to be used above — 30“^ C) 

T “• t H- 273.16 — temperature in Kelvin degrees 

Melting point 


—108°917 Scott, Meyers, etc. (1945) 

“-108°917 Glasgow Jr., Krotjskop, Beadle, Axilbrod and Rossini (1948) 


Specific heat: (M.W. 54.088) 


t° 

c« 

t° 

1 

Cp 

t° 

Cp 

t° 

Cp 

C. -258.16 

0.0178 

-188.16 

0.2200 

L. -108.16 

0.4568 

-38.16 

0.4841 

-253.16 

0.03566 

-183.16 

0.2291 

-103.16 

0.4570 

-33.16 

0.4874 

-248.16 

0.05596 

-178.16 

0.2379 

- 98.16 

0.4578 

-28.16 

0.4912 

-243.16 

p.07633 

-173.16 

0.24626 

- 93.16 

0.4585 

-23.16 

0.4955 

-238.16 

0.09590 

-168.16 

0.25425 

- 88.16 

0.4594 

-18.16 

0.4994 

-233.16 

0.1138 

-163.16 

0.26206 

- 83.16 

0.4609 

-13.16 

0.6037 

-228.16 

0.1302 

-158.16 

0.27041 

- 78.16 

0.4623 

- 8.16 

0.6082 

-223.16 

0.1454 

-153.16 

0.27932 

- 73.16 

0.4640 

- 3.16 

0.6132 

-218.16 

0.1591 

-148.16 

0.28855 

- 68.16 

0.4661 

-i- 1.84 

0.6187 

-213.16 

0.1706 

-143.16 

0.29835 

- 63.16 

0.4688 

6.84 

0.5242 

-208.16 

0.1800 

-138.16 

0.30899 

- 58.16 

0.4716 

11.84 

0..5.302 

-203.16 

0.1904 

-133.16 

0.32061 1 

- 53.16 

0.4740 

16.84 

0.6362 

-198.16 

0.2006 

-128.16 

0.33328 

- 48.16 

0.4774 



-193.16 1 

0.2104 

-123.16 

0.347121 

i 

- 43.16 

0.4805 
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Heat of vaporisation 


cal 167g 

i 



-26°09 
- 4°56 1 

+22^51 

104.22 

99.440 

92.766 

Scott, Meyers, etc. (1945) 


Heat of melting 

36.283 cal 167g 

Scott, Meyers, etc. (1945) 

Heal of combustion 

\ 

25“ (cp) 11144.6 

pROSEN and Rossini (1946) 

(M. W. 64.088) 


PENTADIENE-1,4 CH^-CII -CHg -CH- C^JIs 

This product is prepared by allowii^g the ether of a a' diallyl ^ ft' dibromo- 
diethylether to react with n-butylalcohol and zinc. 

Constants 

Boiling point 


26°02 

Kistiakowsky, Ruhoff, Smith and Vaughan (1936) 

Freezing point 


-148°1 


Parks, Todd and Shomate (1936) 

-148^8 


Kistiakowsky, Ruhoff, etc, (1936) 


Specific heat: Parks, Todd and Shomate (1936) 



Cp 


Cp 


Cp 

t° 

Cp 

C. -190.76 

0.2197 

L. -147.76 

0.4606 

-84.96 

0.4471 

-17..56 

0.4830 

-184.86 

0.2308 

-141.56 

0.4469 

-78.66 

0.4498 

j -12.46 

0.4870 

-178.66 

0.2424 

-136.56 

0.4464 

-72.86 

0.4526 

! — 7.46 

0.4913 

-172.16 

0.2563 

-123.66 

0.4438 

-58.76 

0.4687 

j- 2.14 

0.6002 

-170.26 

0.2620 

-117.66 

0.4437 

-63.46 

0.4609 

11.74 

0.5065 



-111.46 

0.4429 

-48.16 

0.4630 

15.54 

0.6091 



- 95.76 

0.4466 

-34.76 

0.4709 

29.34 

0.6114 



- 90.66 

0.4468 

-29.56 

0.4742 








Heat of melting 


21.66 cal 167g 

1 Parks, Todd and Shomate (1936) 
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2-METHYLBUTADIENE-l,3 or ISOPRENE CH 2 =C(CH 3 ) -CH-CH^ 

This hydrocarbon is obtained by decomposition of dipentene vapour by means 
of the ‘‘isoprene lamp” after the method devised by Harries and Gottlob (1911) 
and modified by Whitby and Crozier (1932). 


Constants: Bekkedahl, Wood and Wojciechowsky (1936) 


Boiling point Freezing point 


34°076 

Bekkedahl, Wood, etc. (1936) 

-145^950 

Glasgow Jr., Kroitskop, 

34^3 

Lecat (passim) 


Beadle, Axilbrod and 

j 



Rossini (1948) 



-146°7 

Bekkedahl, Wood, etc. (1936) 



-146°8 

Bekkedahl and Wood (1937) 


Density: 20° 0.6805 

dt = 0.7002 0.9754 • 10“ -0.592 • K)”® t°2 + 0.525 • 10“^ t°3 + 9.66 • 10~^-1°^ 

ono 

Refractive index: 1.42160 0.00045 


Specific heat 


t° 

Cp 


Cp 

t° 

Op 

C. -249.76 

0.05574 

-173.19 

0.2297 

-38.81 

0.47172 

-244.50 

0.07674 

L. -133.01 

0.43157 

-29.02 

0.47955 

-238.99 

0,09560 

-127.04 

0.43249 

-27.45 

0.48159 

-233.85 

0.1110 

-111.19 

0.43438 

-19.70 

0.48759 

-228.76 

0.1253 

-103.55 

0.43516 

-16.11 

0.49097 

-220.59 

0.1421 

- 94.37 

0.43737 

-10.37 

0.49739 

-213.33 

0.1575 

- 85.14 

0.44144 

- 4.70 

0.50319 

-205.80 

0.1721 

- 76.96 

0.44506 

- 1.12 

0.50719 

-198.86 

0.1849 

- 72.93 

0.44703 

4- 5.39 

0.51446 

-191.34 

0.1988 

- 69.84 

0.44864 

8.06 

0.51748 

-187.36 

0.2035 

- 66.39 

0.44963 

14.45 

0.52440 

-183.38 

0.2126 

- 61.55 

0.45409 

17.24 

0.52679 

-181.09 

0.2157 

- 57.05 

0.45648 

23.49 

0.53434 

-180.54 

-175.76 

0.2158 

0.2259 

- 50.18 

- 47.70 

0.46297 

0.46304 

25.30 

0.53838 


Heat of melting 

16.8 cal 167g 

Bekkedahl and Wood (1937) 

Heat of combustion 

26° (cp) 11089.6 

Jessup (1938) (M. W. 68.0498) 
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D. ACETYLENES 
ACETYLENE CgHg 

Is purified by allowing the gas to bubble through a solution of concentrated 
potassium permanganate, drying over PgOg and fractionating under reduced 
pressure at low temperature. 


Constants 

Critical constants 



t° cr. 

p cr. atm. 

1 d cr. 

1 


35.50 

61.65 

— j Cardoso (1912) 


.‘55.4 

— 

0.2315 Mathias (1909) 


Densities of the liquid and the saturated valour: Mathias (1909) 


t° 

L. 

- - - - . - - - : 

V. !| 

ll 

L. 

V. 

-23.75 

0.5185 

0.0217 

28.98 

0.3559 

0.1160 

-f 6.11 

0.4476 

0.0528 

29.07 

0.3556 

0.1163 

12.05 

0.4295 

0.0632 

31.43 

0.3379 

0.1305 

17.07 

0.4120 

0.0740 

32.09 

0.3315 

0.1361 

20,30 

0.3987 

0.0831 

32.88 

0.3282 

0.1393 

23.42 

0.3859 

0.0925 

33.74 

0.3146 

— 

24.11 

0.3814 

0.0958 

35.4 

0.2315 

0.2315 


Weight of the normal litre in the gaseous state: 1.17910 Stahrfoss (1918) 
Deviation from Avogadro's law: 1.00884 Howarth and Burt (1924 —25) 


PROPYNE or METHYLACETYLENE (ALLYLENE) CH=:C--CH 3 

Prepared by the reaction of propylene bromide with alcoholic soda. Purified 
by repeated fractional distillation or by means of the copper salt or by way of 
the sodium derivative. 


Saturated vapour pressure: Heisig and Hurd (1933) 



p mm 


p mm j 

t° 

p mm 

-79.5 

26.7 

-52.5 

169.6 

-33.0 

478.2 

-75.2 

37.1 

-45.6 

249.9 

-27.8 

612.3 

-71.0 

-64.2 

49.3 

80.7 

-38.7 

361.6 

-23.5 

743.5 


Boiling point: — 23°1 Heisig and Hurd (1933) 
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BUTYNE-2 or 1 , 2 -DIMETHYLACETYLENE CH 3 ~C - C --CHg 

Prepared from an equimolecular mixture of methyl iodide and the sodium 
compound of methylacetylene. The product cristallizes on cooling and is purified 
by washing and fractional distillation. 

Constants 

Saturated vafour pressure: Heisiq and Davis (1935) 



|l 

p inm ji t° 

p mm 

L. 0 

252.8 

8. -38.70 

27.9 

-31.2 ; 

49.3 

-34.55 

38.6 


Boilin<j fomt: 27°2 Heisig and Davis (1935) 


Melting point 


-32°23 
- 32^260 


- 32°5 


Yost, Osborne and Garner (1941) 

Streiff, Murphy, Zimmerman, Soule, Sedlak, Willingham and Rossini 

(1947) 


Heisio and Davis (1935) 


Specific hmi: Yost, Osborne and Garner (1941) (M.W. 54.089) 



cp 


Cp 1 

t° 

Cp 

t° 

Cp 

C. -268.46 

0.0136 

-222.76 

i 

0.1647 1 

-160.12 

0.3167 

-82.15 

0.3517 

-256.20 

0.01928 

-216.92 

0.1792 

-154.92 

0.3262 

-77.04 

0.3564 

-254.08 

0.02587 

-211.59 

0.1936 ! 

-149.52 

0.3347 

-71.10 

0.3631 

-252.13 

0.03256 

-207.02 

0.2084 

-143.92 

0.3451 

-64,09 

0.3707 

-250.11 

0.04015 

-202.05 

0,2231 

-143.85 

0.3452 

-56.94 

0.3801 

-247.96 

0.04897 

-196.76 

0.2385 

-138.96 

0.3547 

-49.69 

0.3927 

-245.75 

0.05823 

-191.19 

0.2525 

-133.87 

0.3646 

-42.46 

0.4265 

-243.41 

0.06790 

-185.36 

0.2662 

— 

— j 

L. - 8.21 

0.6345 

-241.20 

0.07781 

-180.79 

0.2762 

-108.86 

0.3254 

4- 1.55 

0.5401 

-238.79 

0.08856 

-175.62 

0.2866 

-103.33 

0.3308 

11.17 

0.5461 

-235.50 

0.1026 

-170,67 

0.2969 

- 97.81 

0.3360 



-231.29 

0.1201 

-165.50 

0.3067 

- 92.58 

0.3406 



-227.22 

0.1368 



- 87.33 

0.3467 



(Between 130^ 

’ and 110' 

the heat capacity is abnormally high) 1 




Kmi of vaporisation 

17'’84 119.2 cal 167g 

Yost, Osborne and Garner (1941) 

Hmt of melting 

40.8 

n 
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HEXYNE-1 or w-BUTYLACETYLENE CH-C-(CH 2 ) 3 -CH 3 

Prepared by the action of alcoholic potash on dibromo 1,2-hexane, purified 
by washing with water, drying over NagCOg and subjecting to fractional distil¬ 
lation. 

Constants: Van Risseghem (1926) 

Boiling point: 71°38 

Freezing point: —124° 

Density 



d 






0 

0.7336 






15 

0.7193 







Refractive index 



He r. 

Ha 

Hey. 

i He g. 

1 

H/? 

1 

1 Hy 

1 

15 

1.3991 

1.3994 

1.40195 

1.40615 

1 

1.4076 

1.4125 


In Eykman’s posthumous papers information may be found concerning heptyne-I 
GgHiiCz^CH, undecyne-1 C^HigCEECH, hexadecyne-1 octadecyne-1 CjellggCirCH. 


E. AROMATIC HYDROCARBONS 
BENZENE CeH^ 

The purification is carried out in two stages: 

(1) It is necessary first to eliminate, by chemical means, the thiophen, which 
gives mixed crystals with benzene; this result is attained either by shaking the 
benzene with a little concentrated sulphuric acid (Meyer, 1910), or by boiling 
it over mercuric oxide (Dimroth, 1899) or over anhydrous aluminium chloride 
(Haller, 1892). The best criterion for the absence of thiophen is the indophenin 
reaction (Meyer, 1910; Gillo, 1938). 

(2) The purification is continued by physical methods of fractionation which 
result in the elimination of traces of homologues and of hydrocarbons belonging 
to other series. The fractional distillation is followed by fractional melting until 
the melting point is constant or by crystallization from aqueous alcohol (SwiE- 
TOSLAWSKl). 
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Ewins (1914) used as a supplementary criterion of purity the critical solution 
point with anhydrous formic acid (81 °9). 

Gillo (1938-39) determined the traces of impurities contained in benzene which 
had been purified in this manner, and obtained benzene containing less than 
10—3 water and less than 2 • 10 ““^ % of thiophen: the latter was determined 
by chromometry (mercury salt) and colorimetry (isatin). It is easy to attain the 
fifth degree of purity (At ~ 0 . 000 °) as shown by the ebulliometer of Swietos- 

LAWSKT. 

WoJCiECHowsKi (1936) has made a very careful study of benzene at the 
Xational Bureau of Standards. 

Intensive dessication of benzene by purified P 2 O 5 produces variations in the 
])hysical constants of benzene, especially in the vapour pressure (Lacoss and 
Menzies (1937). 

Constants; B.E. (1926). — Polyphasic equilibria 

Critical constants 


cr. 

p cr. irmi | 

d cr. 


288^5 

36400 

0.3045 

Young (1910) 

288®5 

— 

0.:i044 

Simon (1938) 

288^68 

37460 


SCHAMHABDT (1908) 


Densities of the liquid and the saturated vapour: Young (1900—10) 


t° 

L. 

1 

1 

1 

L. 

V. 

0 

0.90006 

0.00012 

170 

0.7043 

0.02087 

10 

0.8895 

0.0002 

180 

0.6906 

0.02487 

20 

0.8790 

0.0004 

190 

0.6758 

0.02977 

30 

0.8685 

0.0006 

200 

0.6605 

0.03546 

40 

0.8576 i 

0.0008 

210 

0.6432 

0.04207 

60 

0.8466 

0.0011 

220 

0.6255 

0.05015 

60 

0.8357 * 

0.0015 

230 

0.6065 

0.05977 

70 

0.8248 

! 0.002040 

240 

0.5851 

0.07138 

80 

0.8146 

0.002732 

250 

0.5609 

0.08554 

90 

0.8041 

0.003610 

260 

0.5328 

0.1038 

100 

0.7927 

0.004704 

270 

0.4984 

0.1287 

110 

0.7809 

0.006042 

280 

0.4614 

0.1660 

120 

0.7692 

0.007676 

284.3 

0.4213 

— 

130 

0.7568 

0.009861 

286.1 

0.4078 

— 

140 

0.7440 

0.01176 

288.0 

0.3856 

— 

160 

0.7310 

0.01437 

288.5 

0.3045 

0.;^45 

160 

0.7185 

0.01734 
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Rectilinear diameter: 0.4501 — 5248 • 10“' + 693 • 10“^® Young (1900—10) 


Saturated vapour pressure 



p mm 

t° 

p mm 

*• 

p mm 


-35.1 

1.381 

{ -48.8 

0.361 

1 


Mundel (1913) 

-43.8 

0.606 

-52.4 

0.247 




-45.5 

0.510 

-56.0 

0.217 



,, 



-58.6 

0.124 




-10 

(S) 14.97 

no 

1739 

220 

14521 

Young (1910) 

0 

(L) 26.54 

120 

22.30 

230 

16825 

,, 

10 

45.19 

130 

2821 

240 

19352 

,, 

20 

74.13 

140 

.3520 

250 

22182 

,, 

30 

117.45 

150 

4335 

260 

25329 


40 

180.20 

160 

5300 

270 

28852 


50 

268.30 

170 

6386 

280 

.32782 


60 

388.51 

180 

7617 

284.30 

.34594 

,, 

70 

548.16 

190 

9045 

286.1 

.35436 

n 

80 

755.0 

200 

10650 

288.0 

.36226 

,, 

90 

1008 

210 

12453 

288.5 

.36395 


100 

1335 






0 

26.524 

40 

181.108 

90 

1016.12 

Fiock, Ginning s and Hol- 

10 

45.448 

50 

268.964 

100 

1344.44 

TON (1931) 

20 

74.632 

60 

388.588 

110 

1748 


25 

93.860 

70 

547.428 

120 

2238.20 

„ 

30 

118.256 

80 

753.616 

130 

2824.92 

- 

8.86 

42.6 

24.00 

89.7 

,54.87 

312.4 

Schmidt (1934) 

10.20 

45.5 

26.01 

98.4 

56.95 

.347.1 


12.10 

50.4 

30.73 

122.0 

58.81 j 

.372.1 


13.70 

54.8 

33.45 

1,36.9 

63.33 

437.0 


14.11 

56.1 

.34.67 

144.5 

64.49 

454.7 


15.20 

58.8 

40.25 

183.0 

69..57 

540.9 


16.31 

62.4 

42.65 

201.7 

76.22 

671.9 


18.59 

69.7 

46.20 

231.2 

80.00 

7.56.2 

}> 

20.20 

75.6 

49.92 

267.5 

80.15 

760.0 


20.54 

76.7 

50.00 

268.3 

81.30 

789.2 


22.99 

86.1 

50.72 

276.0 




14.548 

57.41 

39.078 

175.89 

74.028 

627.93 

Willingham, Taylor, 

17.720 

67.22 

44.284 

217.16 

78.891 

732.07 

PiGNocco and Rossini 

20.694 

77.28 

49.066 

261.75 

79.413 

744.04 

(1945) 

23.270 

87.75 

54.832 

324.93 

79.898 

755.23 

ft 

26.886 

103.64 

60.784 

402.42 

80.442 

767.94 

9* 

31.004 

124.67 

67.135 

500.69 

80.922 

779.34 


35.191 

149.43 





II 
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Saturated vapour pressure (continued) 



p mm 


p mm 


p mm 


17.72 

67.18 

31.62 

127.34 



Dejardin (1919) 

21.64 

80.51 

35.11 

148.05 

80.0 

756.49 

,, 

24.22 

91.43 

38.54 

170.95 

80.15 

760.00 

,, 

28.85 

112.63 

41.20 

190.82 

80.35 

764.68 


23.6 

88.5 

40.8 

187.4 

51.3 

284.0 

Jolly and Briscoe (1926) 

29.2 

114.5 

43.7 

210.8 

63.2 

305.3 

„ 

33.5 

138.6 

46.5 

235.6 

54.8 

325.6 

,, 

37.2 

161.7 

48.8 

258.3 



- 

24.388 

92.52 

51.672 

289.13 

80.098 

760.00 

Smith (1941) 

29.739 

118.06 

57.267 

355.22 

85.918 

906.06 

,, 

35.155 

149.40 

62.908 

433.56 

91.783 

1074.58 

,, 

40.616 

187.57 

68.593 

526.86 

97.693 

1268.03 : 


46.121 

233.72 

74..323 

633.99 

103.647 

1489.14 


26.3 

100 

60.9 

401 



SCHREIN EM AKERS (1904) 

35.4 

150.2 

67.3 

500.5 



It 

42.5 

202.1 

73.0 

601.6 



,, 

47.8 

249.6 

77.7 

700.7 



,, 

52.9 

301.4 

79.2 

731.1 



- 

*36.73 

155.8 

55.09 

326.7 

69.67 

544.7 

Gilmann and Gross (1938) 

40.90 

188.5 

60.63 

389.9 

74.98 

646.0 

>1 

45.13 

223.9 

64.89 

461.2 

79.78 

753.0 

>1 

50.19 

272.1 




1 

•> 

59.796 

388.58 

99.615 

1344.3 

_ 

_ ! 

Zmaczynski (1930) 

69.846 

547.40 

109.762 

1748.2 

— 

1 — 

[see also Swietoslawski 

79.849 

753.62 

— 

— 

— 

— 

(1930)] 

89.988 

1016.1 

__ 

— 

— 

■ — 

- 

63.16 

439.1 

80.30 

765.5 

105.97 

1501 

! Smith and Menzies (1910) 

66.55 

492.0 

90.48 

1031 

111.54 

! 1820 

,, 

71.09 

563.7 

95.67 

1197 

119.93 

2235 


74.79 

640.8 

100.42 

1364 


1 

1 

" 

230.10 

16830 

271.18 

30058 

_ 


1 SCHAMHARDT (1908) 

241.32 

19990 

281.42 

34088 

— 

— 

i 

251.38 

22950 

285.70 

34758 

— 

— 

1 

i 

257.14 

24510 

— 

— 


— 

1 

25 

94.91 





Hovorka and Dretsbach 







(1934) 

49.99 

268.0 

— 

i 

— 

i 

i 

1 

i 

Zawidsky (1900) 
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ScATCHARD, WooD and Mochel (1939) have done very careful work, but their 
values are in disagreement with those of the other authors. 

Boiling foint 

All modern measurements give values between 80^05 and 80®15. 


80°07 

Maryott, Horbs and Gross 

80^094 

Smith and Matheson (1938) and 


(1940) 


Wo JCIECHO WSKI (1937) 

80^08 

Gibbons, Thompson, Reynolds, 

80°106 

Zmaczynski (1930) 


Wright, Chanan, Lamberti, 

80^^103 

Forziati, Glasgow Jr., Willin¬ 


Hipsher and Karabinos (1946) 


gham and Rossini (1946) 

80°093 

Wo JCIECHOWSKI (1936) 

80°105 

Scatchard, Wood and Mochel 


j 


(1939) 


— (10 

dp 


0°422 

Schmidt (1934) 

0°4279 

Zmaczynki (1930) 

0^^4268 

Smith and Matheson (1938) 

0°43 

(.Drafts (1887) 

0^427 

Dejardin (1919) 

0^43 

Young (1900-10) 

0'^4273 

Forziati, Glasgow Jr., etc.(1946) 

0^43 

Lbcat (passim) 


Freezing point 


5°496 

Davison (1945) 

5^530 

Streiff and Rossini (1944) 

5°50 

B.E. (1926) and Deffet (1935) 

5“53 

SiMONSEN and Washburn (1946) 

5°50 

Gibbons, Thompson, etc. (1946) 

5°53 

Tomta (1948) 

5°50 

Linton (1940) 

6"533 

Forziati, Glasgow Jr., etc.(1946) 

5°51 

W'ojciechowski (1937) 


and Glasgow Jr., Murphy, Wil¬ 

5°53 1 

Tompa (1948) 

i_! 

lingham and Rossini (1946) 


Triple point 


5^525 


Oliver, Eaton and Huffman (1948) 


Melting curve 



p kg/cm^ 


p kg/cm® 


5.60 

1 

25.00 

728 

1 

Deffet (1936) 

10.00 

166 

30.00 

917 

»» 

15.00 

349 

32.00 

993 


20.00 

538 
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Constants of state 


Density 



d 


t^^ 

^ 1 


0 

0.89996 

B.E. (1926) 

25 

0.87366 

SimonsEN and Washburn 

15 

0.88420 

„ 



(1946) 

30 

0.86844 

- 

25 

0.87366 

WoJCTECHOWSKI (1937) 

0 

0.89990 

Mass ART (1936) 

25 

0.87367 


14.95 

0.88434 





30.10 

0.86828 


0 

0.90006 

Young (1910) 

45.95 

0.85104 


10 

0.8895 





15 

0.8842 


0 

0.89993 

Biron (1910) 

20 

0.8790 


40 

0.8573 


25 

0.8737 

pp 




30 

0.8685 

»p 

16.2 

0.8828 

Kalff (1924) 

40 

0.8576 

Pf 

16.35 

0.8826 

,, 

50 

0.8466 

pp 




60 

0.8357 

pp 

17.95 

0.88112 

Patterson (1902) 




25.25 

0.87336 


20.00 

0.87909 

Cohen and Buru (1937) 

32.90 

0.86514 


24.00 

0.87485 

pp 

42.65 

0.85462 


28.00 

0.87058 

PP 

47.05 

0.84989 


32.00 

0.86624 

pp 




36.00 

0.86206 


20 

0.87903 

Forziati, Glasgow Jr., 

40.00 

0.85769 


25 

0.87368 

etc. (1946) 

44.00 

0.85343 

t 

25 

0.87368 

SoATCitARD, Wood and 

48.00 

0.84913 




Mochel (1946) 

52.00 

0.84469 


30 

0.86836 

tP 

56.00 

0.84032 

pp 




60.00 , 

0.83602 

pp 

10 

0.88946 

Tyrer (1914) 




15.8 

0.8835 

Meyer and Mylius (1920) 

25 1 

0.87368 

Linton (1940) 

17 

0.88195 

Schmidt (1926) 

25 

0.87368 

Le Fevre and Le Fevrb 

20 

0.87888 

Zmaczynski (1930) 



(1936) 

20 

0.8789 

Grosse and Wackher 






(1939) 

25 

0.87370 

Few and Smith (1949) 

20 

0.8789 

Gibbons, etc. (1946) 



Campbell and Miller 

20 

25 

0.87376 

' 0.87893 

Briscoe, Peel and Robin¬ 



(1947) 



son (1929) 



20 

0.8790 

CouLSON, Hales and 

30 

0.86840 

DE Bruyne, Davis and 



Herington (1948) 



Gross (1933) 

20 

0.8790 

Dezelic (1937) 




20 

0.8791 

Weegman (1888) 

50 

0.8468 

Hubbard (1910) 

25 

0.87360 

Olsen and Washburn 






(1935) 




25 

0.87363 

Barbaudy (1926) j 





Timmermans 10 
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Viscosity 



7 )- 10 ® 



o 

1 ^ 


0.15 

910 

Meyer and Mylius (1920) 

12.20 

737 

Kolossowski (1925) 

15.8 

690 


16.32 

692 

17.2 

680 


17.15 

684 


28.8 

571 


22.60 

624 


36.0 

530 

i> 

28.73 

573 


46.5 

465 


31.30 

550 


58.3 

402 

ft 

35.10 

520 


67.9 

365 

}» 

40.02 

482 


72.7 

350 





14.8 

1 708.0 

Heydweilleb (1896) 

15 

696 

B.E. (1926) 

30.8 

554.4 


30 

566 

46.9 

1 447.9 

,, 

60 

395 


20 

649 

Dezelic (1937) 

25.0 

599 

Ltnebarger (1896-1897) 

25 

596.1 

Lewis (1924) 

25.0 

601 

Dunstan, Hilditch and 

30 

569 

PuscHiN and Pinter 



Thole (1913) 



(1929) 

i 




Surface tension 


t° 

y 



y 


0 

31.87 

Richards, Speybrs and 

j 

13.5 

1 

29.72 

SUGDEN (1924) 

34.95 

26.99 

„ Carver (1924) 

20 

28.88 


6.7 

30.49 

SCHIFF (1884) 

21.0 

28.74 


10 

30.26 

Harkins and Cheng (1921) 

32.5 

27.30 

ft 

20 

28.90 , 

tf 

34.5 

26.98 

n 

30 

27.61 


39.0 

26.36 


15 

29.55 

Hbnnaut-Roland and 

41.5 

26.08 


20 

28.88 

.. Lek (1931) 

54.8 

24.28 


30 

27.57 


61.0 

23.61 


20 

28.88 

Richards and Carver 

72.0 

22.15 

/> 



(1921) and Richards and 

90 

20.13 




Coombs (1915) 

120 

16.42 


20 

28.88 

Harkins and Brown (1919) 


1 


20 

28.89 

Brown (1932) 
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Refractive index 


t® 

! Her. 

Ha 

1 

D 

Hey. 

Heg. 


He V. 

Hy 


11.27 

' 1 

1.50123 

_ 

_ 

1.50676 

1.51639 

_ 

1 

i 

_ 

Kalfp (1924) 

32.7 

1.48742 

— 

__ 

1.49277 

1.60211 

—■ 


— 

dn 

dt 

0.000635 

— 

— 

0.000652 

0.000666 

— 


— 


15 

— 

1.49952 

1.50439 

1.50446 

— 

1.51633 

— 

1.52681 

B.E. (1926) 

dn 

dt 


0.00063 

63 

63 

— 

64 

— 

65 

- 

16.5 

_ 

_ 

1.5033 

— 

— 

— 

— 

— 

PuscHiN and Mata- 

20.0 

_ 

— 

1.5010 

— 

— 

— 

— 

— 

VUL.T (1932) 

dn 

dt 

— 

— 

0.0006 

— 

— 



— 


20 

_ 

_ 

1.50110 

— 

— 

— 

— 

— 

Forziati, Glasgow, 

25 

dn 

— 

— 

1.49790 

— 

— 

— 

— 

— 

etc. (1946) 

dt 

— 

— 

0.00064 

— 

— 

— 

— 

— 


15 


_ 

_ 

1.50439 

_ 

— 

_ 

_ 

Zmaczynski (1930) 

20 

1 — 

1.4963 

1.5009 

1.5012 

1.5110 

1.5133 

— 

— 

Lowry and All- 
sopp (1931) 

20 

# 

1.4960 

— 


— 


— 


Michielewicz 

(1938) 

20 

— 

— 

1.5009 






Marschner and 
Cropper (1946) 

20 

— 

— 

1.5010 

— 

— 

— 

— 

— 

Harrison and 

Berg (1946) 

20 

— 

— 

1.5011 

— 

— 

— 

— 

— 

Gibbons, etc. (1946) 

20 

— 

— 

1.5011 

— 

— 

— 

— 

— 

CouLSON, Hales, 
etc. (1948) 

20 

— 

— 

1.5011 

1 

— 

— 


— 

— 

Grosse and Wack- 
her (1939) 

20 

— 

— 

1.50115 

— 

— 

— 

— 

— 

Davies (1936) 

25 

— 

— 

1,4979 

— 

— 

— 

— 

— 

Cohen and Buu 
(1937) 

25 

— 

— 

1.49794 

— 

— 

— 

— 

— 

Hubbard (1910) 

25 

— 

1.49331 

1.49795 

— 

— 

1.50985 

— 

1.52019 

Barbaudy (1926) 

25 

— 

1.49331 

1.49797 

— 

— 

— 

— 

— 

Campbell and 

Miller (1947) 

25 

— 

— 

1.49807 

— 

— 

— 

— 

— 

WOJCIECIIOWSKI 

(1936-37) 

25 

— 

— 

1.49807 

— 

— 

— 

— 

— 

SiMONSEN and 
Washburn (1946) 

25 

— 

— 

1.4981 

— 

— 

— 

— 

— 

Few and Smith 

(1949) 

25 

— 

— 

1.4981 

— 

— 

— 

— 

— 

Tompa (1948) 

25.2 

— 

— 

1.49779 

— 

— 

— 

— 

— i 

Zawidzki (1900) 

30 



1.49486 

— 


— 

— 

1 

1 

DE Bbuyne, etc. 

(1933) 
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Dielectric constant 



e 



e 


5.5 

2.311 

Errera (1926) 

9.2 

2.306 

Hadamaru (1937) 

10 

2.3024 

Le Fevre (1938) 

9.9 

2.304 


15 

2.2925 


12.3 

2.2975 


30 

2.2628 

,, 

14.1 

2.294 


45 

2.2331 


15.8 

2.293 


55 

2.2133 


16.7 

2.200 


65 

2.1935 


17.8 

2.288 


15.3 

2.2951 

Vaughan (J939) 

20.8 

2.282 


19.0 

2.2884 

,, 

21.7 

2.280 


21.0 

2.2790 


29.3 

2.2675 


20 

2.2825 

Davies (1936) 

30.3 

2.266 


25 

2.2726 

,, 

31.1 

2.263 


20 

2.2829 

Mouradoff (unp.) 

32.5 

33.2 

2.261 

2.259 

- 

25 

2.273 

Jenkins and Sutton(1935) 

34.5 

2.258 


25 

2.274 

Lunt and Ran (1930) 

34.9 

2.256 


25 

2.274 

Ball (1930) 

35.8 

2.255 


30 

2.2627 

Maryott, Hobbs and 

Gross (1940): 

40.3 

18 

25 

25 

2.247 

2.288 

2.272 

2.2725 

Grimm and Patrick (1923) 
SUGDEN (1933) 

Lb Fevre and Le Fevre 
(1986) 


Heat constants 


Specific heat 



Cp 


Op 


Op 


C. -173.16 

0.154 

- 93.16 

0.231 

-13.16 

0.355 

Stull (1937) 

-163.16 

0.162 

- 83.16 

0,244 

- 3.16 

0.376 


-153.16 

0.170 

- 73.16 

0.258 

L. + 6.84 

0.397 


-143.16 

0.179 

- 63.16 

0,271 

16.84 

0.406 


-133.16 

0.188 

- 53.16 

0.286 

26.84 

0.413 

}> 

-123.16 

0.198 

- 43.16 

0.301 

36.84 

0.420 

»> 

-113.16 

0.209 

- 33.16 

0,317 

46.84 

0.430 

}t 

-103.16 

0.219 

- 23.16 

0.335 




C. -180.56 

0.148 

-95.06 

0.229 

L. 4-7.94 

0.403 

Huffman, Parks 

-175.26 

0.152 

-78.16 

0.250 

9.94 

0.404 

and Daniels (1930) 

-170.16 

0.156 

-71.66 

0.260 

13.14 

0.406 


-159.36 

0.165 

-55.06 

0.283 

16.74 

0.408 


-143.36 

0.180 

-43.46 

0.301 

21.74 

0.410 


-130.16 

0.192 

-33.66 

0.317 

26.84 

0.414 


-122.46 

0,200 

-23.06 

0.335 




-110.96 

0.211 

-13.66 

0.355 



>1 
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Specific heal (continued) 


t° 

c> 

. 

Cp 


Qp 


C. -260.19 

0.(K)88 

; -201.44 

0.1294 

-47.63 

0.29472 

Oliver, Eaton and 

-258.91 

0.0111 

j -194.96 

0.13597 

-38.97 

0.30843 

Huffman (1948) 

-258.39 

0.0123 

j -187.58 

0.14288 

-38.06 

0.31008 

(M.W. 78.108) 

-256.64 

0.016271! -179.81 

0.14922 

-30.37 

0.32397 


-256.21 

0.01730 

-171.51 

0.15569 

-28.14 

0.32779 


-253.52 

0.02451 

i -163.04 

0.16248 

-21.13 

0.34060 


-253.13 

0.02538 

-154.97 

0.16905 

-18.65 

0.34528 


-250.12 

0.03445 

147.34 

0.17569 

-11.75 

0.35743 


-249.49 

0.03635 

-1.39..36 

0.18274 

-10.00 

0.36195 


-246.39 

0.04574 

1 131.32 

0.19006 

- 3.74 

0.37704 


-245.69 

0.04763 

i 123.57 

0.19764 

- 2.88 

0.37916 

,, 

242.57 

0.05672 

-117.08 

0.20428 

- 2.58 

0.37941 


-241.39 

0.06019 

-115.70 

0.20558 

L. -h 13.74 

0.40911 


236.65 

0.07292 

-108.26 

0.21328 

16.21 

0.41082 


-231.48 

0.08496 

- 99.77 

0.22285 

21.80 

0.41441 


-226.07 

0.09587 

- 91.60 

0.23260 

27.25 

0.41807 


-220.48 

0.1055 

- 83.24 

0.24318 

36.57 

0.42416 

J, 

-2J9.09 

0.1077 

- 74.26 

0.25491 1 

45.76 

0.43069 


-2J5.07 

0.1135 

1 - 65.17 

0.26799 

54.81 

0.43769 


-213.83 

|0.1153 

! - 56.43 

0.28087 

63.73 

j 0.44422 


-207,64 

0.1231 

i 



j 

- 

1 

L. 20.22 

0.412 i 

1 

1 30.98 

0.419 

42.80 

0.429 

Trehin (1921) 

24.04 

0.415 I 

1 34.83 

0.424 

46.77 

0.433 

,, 

27.57 

0.418 j 

1 

! 

38.84 

1 

1 

0.426 

1 

50.44 

0.437 



Heat of vaporisation 


Heat of melting 
Heat of combustion 


10° 105.2 cal 15°/g 

25° 103.571 

50° 99.29 

80° 94.16 

110° 88.51 

30,45 

25° (cp) 9992.7 
25° (Cp) 9998.7 


Smits and Cannegieter (1934) 
Osborne and Ginnings (1947) 
Fiock, Ginnings and Holton (1931) 


Meyer (1910) 

Coops, Mulder, Dienske and Smit- 
TENBERG (1946) (M.W. 78.108) 
Prosen, Gilmont and Rossini (1945) 
(M. W. 78.108) 
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TOLUENE CeHg—CH 3 

Method of purification 

The impurities of crude toluene are of the same type as those of benzene, and 
it is practically impossible to eliminate them all by physical methods alone; 
small quantities of saturated hydrocarbons of the aliphatic series or of poly¬ 
methylenes are practically without influence on the boiling point. In order to 
obtain pure toluene it is thercifore necessary to transform it into a (jrystallisable 
substance such as pam-toluene sulphonic acid or pr/m-toluidine, and after puri¬ 
fication of that derivative to regenerate the hydrocarbon. Since they had not 
been submitted to this treatment, practically the whole of the samples in the 
literature are relatively very impure, and this is especially to be noted from their 
very low density, as "for instance the sample which Timmermans used for his 
measurements of densities at low temperatures. 

According to Lumsden (1919), the addition to pure toluene of 1 % of a petrol 
fraction with a boiling point around 110°, lowers the density by 0.0013. Orton 
and Jones (1919) use as criterion of purity the critical solution point in acetic 
acid with a known percentage of water; it is stated that the elevation of the 
critical solution point is 1°4 for 1 % of paraffin. 

The new measurements of Zmaczynski (1930) have been carried out on a 
toluene of very constant boiling point, but its low density shows that it is still 
appreciably contaminated with other hydrocarbons. 

The velocity of crystallisation is in this case an extremely sensitive criterion 
of purity: Michel (1938) found for the velocity of crystallisation at — 110 ", 
29.2 cm/min. 

Constants: B.E. (1926). — Polyphasic equilibria 


Critical constants 


0 

i 

p cr. atm. 

d cr. 


319°9 

_ 


SmoN (1938) 

320^^6 

41.60 

I 0.2913 

Krase and Goodman (1930) 

320°8 

__ 


Fischer and Keichel (1943) 


Saturaled vapour pressure 


i 

p mm j 


p mm 


1 p mm 


0.0 

6.76 I 

25.0 

28.40 

60.0 

92.00 

PiTZER and Scott (1943) 

12.6 

14.40 |l 

37.5 

62.70 
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Saturated vaj)Our ^pressure (continued) 



p mm 


p mm 


. 

p mm 


]3.72 

15.3 

42.09 

65.2 

74.23 

236.9 

ISCHMIDT (1934) 

17.68 

19.7 

52.04 

101,5 

77.95 

270.3 


24.85 

28.1 

57.87 

127.6 

79.82 

289.6 


25.14 

29.2 

59.96 

139.0 

82.51 

317.5 


28.42 

33.7 

63.57 

160.1 

H 5 . 5 H 

351.1 

PP 

32.24 

41.1 

66.53 

178.5 

88.47 

385.4 

iP 

36.35 

50.2 

69.32 

198.4 

! 


pp 

21.98 

22.0 

50.35 

92.5 

80.88 

298.9 

SoHOUTEDEN and Deveux 

30.09 

34.5 

60.62 

141.4 

90.95 

418.9 

(1036) 

40.29 

58.0 

70.59 

207.7 

100.21 

558.6 


35.366 

47.68 

61.851 

149.43 

104.037 

627.93 

Willingham, Taylor, 

39.343 

57.41 

66.079 

1 175.89 

109.312 

732.08 

PiGNOcco and Rossini 

42.810 

67.22 

71.738 

217.16 

109.879 

744.05 

(1945) 

45.948 

77.28 

76.942 

261.75 

110.403 

755.24 


48.867 

87.75 

83.202 

324.93 

110.991 

767.95 

,, 

52.802 

103.64 

89.667 

402.43 

111.509 

779.34 


57.293 

124.67 

96.559 

i 

500.68 

I 




79.772 

289.1 

110.603 

760.00 

142.563 

1741.0 

Zmaczynski (1930) 

85,849 

355.1 

116.908 

906.1 

149.089 

2026.3 


91.971 

433.9 

123.254 

1074.6 

155.656 

2347.4 


98.137 

525.76 

129.646 

1268.1 




104.349 

i 633.90 

136.082 

1489.2 




110.7 1 

760.0 

149,5 j 

2128.0 

161.0 

2926.0 

Krase and Goodman 

129.5 

1276.8 


1 

1 


„ (1930) 


t° 

p atm. 


p atm. 

t^^ 

p atm. 


175.5 

5.18 

234.5 

13.25 

279.5 

24.81 

Krase and Goodman 

186.5 

6.12 

246.0 

16.00 

280.0 

25.10 

(1930) 

194.0 

6.98 

250.0 

17.05 

283.0 

26.00 

PP 

203.5 

8.26 

253.5 

17.46 

301.5 

32.40 

PP 

214.4 

9.89 

257.2 

17.69 

320.0 

41.48 

PP 

226.0 i 

11.88 

264.0 

21.39 

1 

1 i 

i ** __ _ 


Boiling point: Most of the recent values are between 110°6 and 110^8 


110°606 

Zmaczynski (1930) (B. E.’s 

110^623 

Forziati, Glasgow Jr., Wil- 


sample) 


lingham and Rossini (1946) 



110°75 

Lecat (passim) 


















152 

(10 mm) 
dp 


HYDROCARBONS 


0^4630 I Forziati, eto. (1946) 
Freeziruj point 


0°4640 


Zmaczynski (1930) 


--94°983 

Mair, Glasgow Jr and Rossini 

! -96'’032 


(1941) 

1 

-94°991 

Glasgow Jr., Murphy, Wil- 

1 -95°1 


LiNGHAM and Rossini (1946) 

! 

1 

~95°01 

Gibbons, Thompson, Rey¬ 



nolds, Wright, Chan an, 
Lamberti, Hipsher and 
i Karabinos (1946) 

i i 

i 

1 


Forziati, Glasgow Jr, Wil¬ 
lingham and Rossini (1946) 
Timmermans, Van der Horst 
and Kamerlingh-Onnes (1922) 


Constants of state: Density 



d 



(i 


0 

0.88545 

B.E. (1926) 

-22.9 

0.90665 

Massart (19.36) 

15 

0.87160 


0 

0.88.545 


30 

0.85770 


34.50 

0.85338 


8.5 

0.87757 

Perkin (1896) 

46.10 

0.84265 


15.0 

0.8716 


46.30 

0.84250 

>> 

20.0 

0.8669 


56.40 

0.83280 

>> 

25.0 

0.8625 


80.00 

0.81017 


30.0 

0.8577 


100.25 

0.78963 


0 

0.885482 

Batuecas and Casado 

126.85 

0.76217 




(1938) 

20 

0.8669 

Gross K and Wacklher 

12.6 

0.87319 

Orton and Jones (1919) 



(1939) 

15 

0.8716 

Lumsden (1919) 

20 

0.8670 

Gibbons, etc. (1946) 




20 

1 0.86683 

Forziati, (tLasgow Jr., 




25 

0.86220 

„ etc. (1946) 

Viscosity 







Y) • 10® 



yj-lOS 


0.26 

765.5 

Thokfe and Kodoeb 

15 

623 

B.E. (1926) 

9.88 

668.3 

(1894) 

30 

523 

,, 

19.47 

590.0 


20.6 

583.0 

Heydweiller (1896) 

30.25 

518.4 


30 

526 

PuscHiN and Pinter 

39.86 

466.7 

ft 



(1929) 

49.43 

421.9 

ft 





Surface tension 



y 


15 

29.10 

Hbnnaut-Roland and Lek (1931) 

20 j 

28.52 

ft 

30 

27.40 

ft 
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Refractive index 


t° 

He r. Ha D He y. 

Heg. 

H|8 

He V. 

Hy 

8.5 

— 1.49891 1.50349 — 

— 

1.51528 

— 

1.52523 Perkin (1900) 

15 

1.49471 1.49510 1.49985 1.50006 

1.50927 

1.51134 

1.51870 

1.52139 B.E. (1926) 

dn 






Jt 

0.00058 — 60 — 

— 

60 

— 

62 „ 

20 

— 5 — 1.49682 — 

_ 

_ 

__ 

— Forziati, etc. (1946) 

25 

j __ 1.49405 — 

— 

— 

— 

— 

dn 






dt 

— — 0.00055 — 

— 

— 

— 

— „ 

20 

— 1 — 1.4966 — 

_ 

_ 1 


— Fischer and 






1 Reiohel (1943) 

20 

— 1 — 1.4967 — 

~ 

— 

~ 

— Gibbons, etc. (1946) 

20 

— i — 1.49693 — 

__ i __ _ __i_ ___ _ 1 

— 


— 

— B.E. (1949) 


Diehciric constant: Le Fevre (1938) 


1° 

e 

t“ 

e 

t° 1 e 

-50 

2.5889 

+25 

2.3661 

80 2.2449 

-33 

2.5336 

45 

2.3196 

100 2.2061 

-15 

2.4785 

60 

2.2846 

no ; 2.1901 

0 

2.4350 

1 

j 


1 


Heat constants 


Specific heat 


t° 

Op j 

t° 

Cp 

t° 

cp 


C. -168.91 

0.1686 

i -120.44 

0.1999 

-50.02 

0.3606 

Southard and An* 

-160.56 

0.1727 

! -112.82 

0.2076 

-42.95 

0.3630 

DREWS (1930] 

-151.19 

0.1798 

! -105.81 

0.2130 

-35.58 

0.3650 


-143.16 

0.1817 

1 L. - 83.91 

0.3519 

-28.37 

0.3704 


-135.72 

0.1888 

; - 55.99 

0.3557 




-127.93 

0.1953 

1 





— 

— 

1 _ 

1 

— 

L. + 25 

0.4059 

VoLD (1937) 


Heat of vaporisation 25° 98.549 cal 15°/g Osborne and Ginntngs (1947) 

Heat of combiistion 25° (c^^) 10142.8 „ Prosen, Gilmont and Rossini (1945) 

(M. W. 92.J:14) 

25° {Qp) 10134.7 „ Coops, Mulder, Dienske and Smit- 

TENBERG (1946) (M. W. 92.134) 
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HYDROCARBONS 


ETHYLBENZENE CgHg -CgHg 

The physical constants of ethylbenzene are reliable only when they apply to 
synthetic ethylbenzene. From this term onward, the homologous hydrocarbons 
are prepared by Wurtz’s method. 


Constants: B.E. 

(1926) 

Critical constants 


cr. 

d or. 

1 

344.0 

0.2835 


Simon (1938) 



Saturated vapour pressure 


t° 

p mm 


p mm jj 

p mm 


0 

1.125 

8.47 

3.460 

17.20 

6.017 

Scott and Brickwedde 

2.57 

2.310 

9.33 

3.670 

18.98 

6.703 

„ (1945) 

4.54 

2.640 

10.48 

3.944 

19.19 

6.786 


6.37 

3.015 

14.23 

6.005 

21.45 

7.772 

»» 

6.50 

3.024 

16.42 

5.754 

23.45 

8.739 

- 

78.93 

121,2 

102.93 

284,15 

127.30 

596.5 

Yotjno and Fortey^ (1903) 

79.52 

123.95 

105.98 

313.65 

130.32 

648.6 

»> 

81.60 

134.3 

109.11 

346.9 

1.32.24 

684.8 

M 

84.74 

150.65 

112.13 

.381.0 

134..36 

724.4 

>> 

87.80 ; 

168.15 

115.12 

417.45 

135.62 

750.2 


90.87 

188.05 

118.08 

456.8 

137.43 

786.8 

tt 

93.96 

209.45 

121.06 

499.3 

139.44 

829.1 

tt 

96.86 

99.90 

231.85 

257.15 

124.25 

546.6 

141.29 

871.5 

I 

>> 

\ 

\ 


Boiling point 


1.36°1 

Mathews (1926) 

136^25 

Gibbons, Thompson, Reynolds, 

136°15 

B.E. (1926) and Lecat (passim) 


Wright, Chanan, Lambeeti, 

136°18 

Young and Fortey (1903) 


Hipsher and Karabinos (1946) 


(10 mm):. 0®48 B.E. (1926) and Lecat. 
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Freezing 'point 


-94°950 

Streiff and Rossini (1944) ! 

-94°991 

Guthrie Jr., Spitzer and Huff- 

-9050 

Glasgow Jr., Murphy, Wtllin- j 


MAN (1944) 


GUAM and Rossini (1946) | 

~95°01 

Gibrons, etc. (1946) 


Triple point.: ~95°005 Scott and Brickwedde (1945) 


Constants of state 


Density 


1° 

d 


.. 

d 


-83.6 

0.95798 

Mass ART (1936) 


0.88452 

B.E. (1926) 

-45.2 

0.92415 


15 

0.87130 

,, 

-22.9 

0.90464 

iy 

30 

0.85810 

,, 

0 

0.88458 

yy 

0 

0.88457 

Young and Fortey (1903) 

14.85 

0.87152 


8.4 

0.87697 

Perkin (1900) 

26.90 

0.86085 

yy 

20 

0.8671 

Gibbons, etc. (1946) 

45.50 

0.84412 

yy 

20.0 

! 0.8672 

Mathews (1926) 

59.95 

0.831.38 

yy 




79.70 

0.81373 

yy 




97.60 

! 0.79695 

yy 




125.90 

0.77016 

yy 





Viscosity 

t° 

Y) • 10' 



15 

697 

B.E. (1926) 


30 

581 






Surface tensioyi 


y 



15 

29.75 

Hennaut-Roland and Lek (1931) 


20 

29.20 



30 

28.14 

" 


Refractive index 


t® 

i 

He r. 

Ha 

D 

Hey. 

Heg. 

H/S 

He V. 


15 

dn 

1.49374 

1.49408 

I 

1.49857 

1.49868 

1.50750 

1.50950 

1.51629 

B.E. (1926) 

dt 

0.00054 

54 

54 

54 

55 

55 

55 

- 

20 

_ 


1.4958 





Gibbons, etc. (1946) 

20 

■— 

— 

1.49593 

— 

_ 

1 

1 

! 

i 

Mathews (1926) 
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Specific heat 


t° 

Qp 


Cp 


C. -259.82 

0.009542 

L. -91.65 

0.3546.3 

Guthrie Jr., Spitzer and Huff- 

-253.44 

0.02433 

-64.35 

0.,36384 

Man (1944) (M. W. 106.160) 

-240.88 

0.05793 

-52.02 

0.36935 


-231.10 

0.08019 

-38.18 

0.37668 


-220.88 

0.098718 

-28.46 

0.38180 


-210.76 

0.11470 

-17.64 

0.38852 


-202.02 

0.12665 

- 6.20 

0.39578 


-189.97 

0.14156 

+ 4.25 

0.40304 

-176.34 

0.15653 

1,3.73 

0.40979 

-163.73 

0.16318 

23.07 

0.41706 

'» 

-146.37 

0.18707 

32.25 

0.42384 


-134.18 

0.19991 




-122.69 

0.21178 



ft 

-112.54 

0 . 2230 S 



ff 

C. -258.16 

0.0132 

L. -95.005 

0.,3541 

Scott and Brickwedue (1945) 

-248.16 

0.03849 

-88.16 

0.3557 

„ (M.W. 106.16) 

-238.16 

0.06480 

-78.16 

0.3588 


-228.16 

0.08608 

-68.16 

0.3624 


-218.16 

0.1038 

-58.16 

0.3667 

(other values, see authors) 

-208.16 

0.1186 

-48.16 

0.3715 

>> 

-198.16 

0.1315 

-.38.16 

0.3767 

>> 

-188.16 

0.1438 

-28.16 

0.3825 


-178.16 

0.1545 

-18.16 

0.3884 


-168.16 

0.1648 

- 8.16 

0.3949 

>> 

-158.16 

0.1751 

H- 1.84 

0.4018 

>> 

-148.16 1 

0.1854 

11.84 

0.4090 


-138.16 

0.1957 

21.84 

0.4164 

>> 

-128,16 

0.2060 

26.84 

0.4205 j 

99 

-118.16 

0.2165 



99 

-108.16 

0.2268 



99 

- 98.16 

0.2370 



99 

- 95.005 

0.2403 



99 


Heat of vaporisation 

20°85 95.654 cal 157g 

Scott and Brickwedue (1945) 

(B.P.) 81.08 

Mathews (1926) 

Heat of combustion 

25° ( cp ) 10277.2 

Prosen, Gilmont and Kossini (1945) 
(M. W. 106.16) 


25° (cp) 10266.9 

i 

Coops, Mulder, Dienske and Smit- 
TENBERO (1946) (M. W. 106.16) 
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^-PROPYLBENZENE 


Constants: R.E. (1930) 

Boiling quaint 



(It 


(It 

159^3 

- (10 m.m) 0"’52 Lecat (passim) 
dp 

159^^45 

(10 mm) 0°52 B.E. (1930) 

159°31 

Gibbons, Thompson, Reynolds, 




Wright, Chanan, Lambertt, 
Hipsher and Karabinos (1946) 




Freezing 'point 


—99°57 Gibbons, etc. (1946) 

--99°585 Glasgow Jr., Murphy, Willingham and Rossini (1946) 


Density 



d 



d 


-95.1 

0.95737 

Massart (1936) i 

4 

0.8753 

Perkin (1894) 

-83.6 

0.94830 

1 

5 

0.8745 

,, 

-45.2 

0.91584 


8.3 

0.8719 

„ (1900) 

-22.9 

0.89754 


10 

0.8702 

.. (1896) 

0 

0.87864 


15 

0.86635 

„ (1900) 

15.15 

0.86613 


0 j 

0.87864 

B.E. (1930) 

22.85 

0.85966 

>> 

15 

0.86629 

>9 

38..30 

0.84691 


30 1 

0.85380 


62.75 

0.82642 


20 

0.8618 

Gibbons, etc. (1946) 

76.10 

0.81482 1 





99.55 

0.79423 1 





130.00 

0.76608 ! 



i 

! 



Viscosity 

t° 

7^ • 10^ 



15 

917 


B.E. (1930) 





30 

746 














Surface tension j 

t° 

y 


t° 

V 

1 


15 

29.52 

B.E. (1930) 

4.5 

20.6 

SCHIFF (1884) 


20 

29.01 







30 

28.02 
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Refractive index 



He r. 

Ha 

Hey. 

Heg. 

H/J 

Hev. 

15 

1.48937 

1.49016 

1.49436 

1.50242 

1.50478 

1.5111 

an 

dt 

0.00044 

46 

46 

46 

48 

47 


Pbosen, Gilmont and Rossini (1945) 
(M. W. 120.186) 


/60-PROPYLBENZENE CgHg -CII(CH3)2 


Constants 


Saturated vapour pressure: Willingham, Taylor, PiGNoccoand Rossini (1945) 


1 

p mm 


p mm 

i 


p mm 


p mm 

70.020 

47.65 

89.077 

103.66 

115.495 

261.76 

150.956 

1 732.11 

74.365 

57.41 

93.991 

124.67 

122.353 

324.95 

151.576 

744.08 

78.155 

67,24 

98.975 

1 149.44 

129.433 

402.44 

152.152 

! 755.27 

81.579 

77.29 

103.604 

175.89 

136.983 

500.72 

152.798 

767.96 

84.768 

1 

87.73 

... 

109.802 

217.18 

145.176 

627.94 

153.367 

1 

779.39 


Boiling point 



Forziati, Glasgow Jr., Willingham and Rossini (1945) 

Gibbons, Thompson, Reynolds, Wright, Chanan, 

Lamberti, Hipsher and Karabinos (1946) 


Freezing point 


—96°02 Gibbons, etc., (1946) 

~96°028 Glasgow Jr, Murphy, Willingham and Rossini (1946) 


Density 

t° 

d 



20 

0.8619 

Gibbons, etc. (1946) 


20 

0.86175 

Forziati, Glasgow Jr., Willingham and 


25 

0.85748 

„ Rossini (1946) 
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Refractive index 1.4912 Gibbons, etc., (1946) 

1.49125 Forztati, Glasgow Jr., etc. (1946) 
1.48874 


Heat of vaporisation 25° 89.769 cal 157g Osborne and Ginnings (1947) 

Heat of combustion 25° (c^) 10371.5 „ Johnson, Prosen and Rossini (1945) 

(M. W. 120.186) 


n-BUTYLBENZENE CgHg 

The values of B.E. (1926) should be replaced by the new values below 

(unpublished). 

Constants 

Critical corhstants 

t° cr j d cr 

387.8 0.2697 Simon (1938) 


Boiling point 


183°10 

183°1 

dt 1 

-j- (10 mm) 0°58 

dp I 

B.E. (unp.) 

Leg AT (passim) 

Freezing point 



•~87°970 Streifp, Murphy, Cahill, Flanagan, Sedlak, Willingham and Rossini 
—87°994 Glasgow Jr., Murphy, Willingham and Rossini (1946) (1947) 
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HYDROCARBONS 


Density 



d 

1 1 

d j 


t° 

! 


-95.1 

0.95132 

-22°9 

0.89440 

Massart (1936) 

0 

0.87609 

B.E. (imp.) 

-83.6 

0.94226 

0 

0.87608 


15 

1 0.86415 

-45.2 

0.91210 

+ 15.15 

0.86391 


30 

0.85221 



Viscosity Surface tension 


t° 

1 ) • 10 ® 


t° 

r 


15 

1114 

B.E. (unp.) 

15 

29.84 

j B.E. (unp.) 

30 

892 


20 

29.38 

1 




30 

1 

28..34 

- 


Refractive index 


t° 

Her. 

Ha 

Hey. 

Heg. 

1 

He V. 

1 


15 

! 1.48729 

1.48792 

1.49207 

1.49985 

1.50199 

1.50811 

B.E. (imp.) 

dn 

dt 

0.00042 

42 

42 

__ 

43 

43 

__1 

44 

1 _ 


Heat of cornbttsHon 


25° ( Cp ) 10457.3 cal 157g 


Prosen, Johnson and Rossini (1946) 
(M. W. 134.212) 


iso-BUTYLBENZENE 0113)2 

Sec. „ CeHj— «cc.-C4H9 

Tert. „ C 0 K 5 — tert-C^U^ 

Freezing joom/; Streiff, Cahill, Flanagan, Seolak, Willingham and Rossini (1947). 
Heat of comhmtion: Prosen, Johnson and Rossini (1946). 

For ^ec-BUTYLBENZENE: density and refractive index: CuYrERs (1939). 
w-DODECYLBENZENE CeHg—n-CiaHgs 

71-TETRADECYLBENZENE C^Hg—7 i-Ci4H29. 

Boiling 9 freezing and critical solution points, density, viscosity and refractive index: Yu, 
Wood and Garner (1912) and Yu, Shen and Wood (1940). 
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n-AMYLBENZENE(A) n-HEXYLBENZENECgHg-n-CeHig(B) 


Constants: Simon (1929) 



(A) 


(B) 


Boiling point 


205°3 



227°36 


Freezing point 


—78°25 



—66°8 


Density 0° 


0.87411 



0.87527 


15° 


0.86261 



0.86394 


30° 


0.85100 



0.85259 


Viscosity • 10® 15° 

1 1487 



1833 


30° 

! 1126 



1409 


Svrface tension 15° 


.30.18 



.30.70 


20 ° 


29.65 



30.14 


30° 

! 


28.61 



29.17 


Refractive index 

1 

15° 

25° 

dn 

It ■ 

15° 

25° 

1 dn 

Her. 

1.48622 

1.48196 

43 

1.48696 

1.48297 

40 

Ha 

1.48674 

1.48240 

4.3 

1.48745 

1.48341 

40 

D 

1.49062 

1.48633 

4.3 

1.491.32 

1.48718 

41 

Hoy. 

1.49072 

1.48643 

43 

1.49151 1 

1.48736 

41 

Heg, 

1.49820 

1.49.390 

43 

1.49892 

1.49468 

42 

Hi? 

1.50006 

1.49,572 

43 

1.50092 

1.49660 

43 

He V. 

1.50597 

1..5017.3 

43 

1.50705 

1.50271 

43 

Hy 

1.50834 

1.50394 

44 

1 

1.50976 

1.50547 

1 


POLYSUBSTITUTED HYDROCARBONS 
THE XYLENES 

The xylenes cannot easily be separated by distillation alone, owing to the 
proximity of their boiling points; the para compound is purified by crystallization 
and the ortho and meta compounds in the form of solid sulphonic derivatives. 


Ortho-XYLE^E o-CeH 4 (CH 3)2 


Constants. — Polyphasic equilibria 

Critical constants 


t° cr. 

d cr. 



358.0 

0.2877 

SmoN (1938) 



Timmermans 11 
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Saturated vapour pressure 


HYDROCARBONS 


t° 

p mrn 


p mm 

1 

! p mm 


12.5 

3.00 

50.0 

25.50 

_ 

__ 

PiTZER and 8cott (1943) 

25.0 

6.60 

60.0 

40.60 

— 

— 


37.5 

13.50 

— 

— 

— 

— 


63.460 

47.66 

91.987 

149.44 

137.346 

627.93 

Willingham. Taylor, 

67.746 

57.41 

96.541 

175.89 

143.(K)7 

732.09 

PiGNOcco and Rossini 

71.481 

67.23 

102.632 

217.17 

143.614 

744.06 

(1945) 

74.857 

77.28 

108.227 

261.75 

144.176 

755.25 


77.993 

87.75 

114.965 

324.94 

144.809 

767.95 


82.242 

87.081 

103.65 

124.67 

121.909 

129.318 

402.44 

500.71 

145.367 

779.36 



log p mm 


-2908.07 


— 5 log T + 22.95279 Stuckey and Saylor (1940) 


Boiling point. 


1 

144°40 

Stuckey and Saylor (1940) 

144°412 

Willingham, Taylor, Pig- 

144°4 

Brown (1905) 


Nocco and Rossini (1945) 

144°41 

Gibbons, Thompson, Reynolds 

144”414 

Forziati, Glasgow Jr., Wil¬ 


Wright, Chanan, Lamberti, 


lingham and Rossini (1946) 


Hips HER and Karabinos 

144'’466 

W o JciEC ho wsKi (1939) 


(1946) 




— (10 mm) 
dp 


0°4969 

0°497 j 

Forziati, Glasgow Jr., etc. 
(1946) 

WOJCIECHOWSKI (1939) 

0°498 

Willingham, Taylor, etc. 
(1945) 

Freezing point 



-25°175 

Glasgow Jr., Murphy, Wil- 

-25°225 

Forziati, Glasgow Jr., etc. 


LiNGHAM and Rossini (1946) 


(1946) 

-25^190 

1 Streiff and Rossini (1944) 

-26°34 

PiTZER and Scott (1943) 

-25°22 

Gibbons, etc. (1946) 




Melting curve 



p kg/cm^ 

t° 

p kg/cm^ 


-25.0 

1 

-10.0 

654 

Deffet (1 

-20.0 

220 

- 5.0 

865 


-15.0 

437 

0.00 

1080 


















AROMATIC HYDROCARBONS 


163 


Constants of state 


Density 



d 



d 


-22.95 

0.91595 

Massart (1936) 

0 

0.89692 

B.E. (imp.) 

0 

0.89692 

,, 

15 

0.88428 

15.00 

0.88425 

1 

30 

0.87160 


29.70 

0.87180 


0 

0.89683 

Miller (1932) 

46.40 

0.85765 


20 

0.88010 

(K).47 

0.84558 

if 

19.12 

0.880776 

Patterson (1902) 

1 ^ AC > 

0.82945 


22.44 

0.877938 

106.05 

0.80573 


28,93 

0.872521 


15.5 

0.8837 

Auwers (1919) 

36.34 

0.866286 


20 

0.8798 

Gibbons, etc. (1946) 

20 

0.88005 

Forziati, Glasgow dr., 

20 1 

0.8800 

Bruhl (1894) 

25 

0.87583 

etc. (1946) 

24.1 

0.8758 

Gladstone (1891) 

_i 



Viscosity 



7] • 10® 



•/] • 10“ 

15 

866 

B.E. (unp.) 

65.92 

470 Thorpe and Rodger 

30 

693 

,, 

77.48 

420 „ (1894) 




78.78 

416 

0.35 

1097 

Thorpe and Rodger 

90.37 

374 

0.49 

1093 

(1894) 

90.82 

373 

13.00 

894 

>> 

100.71 

343 

13.88 

881 i 


101.78 

340 

26.54 

738 


115.65 

303 

26.88 

735 1 


116.61 

302 

39.33 

628 

IJ 

128.15 

276 

51.15 

549 


128.69 

275 

51.94 

544 


139.89 

254 

65.4 

473 

ff 

141.14 

252 


Surface tension 


1 

t° y 

t° 

y 

15 30.75 

B.E. (unp.) 17.2 

30.41 Kremann and Meingast 

20 30.10 

» 20.0 

30.17 „ (1914) 

30 29.08 

» 26.0 

29.65 

20.0 30.1 

Smith (1944) 37.2 

28.40 


47.0 

27.52 


56.5 

26.76 


61.7 

26.22 


70.0 

26.42 
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Refractive index 



He r. 

Ha 

* B 

Hey. 

Heg. 

H/? 

He V. 

Hy 


15 

1.50263 

1.50328 

— 

1.60796 

1.51708 

1.51946 

1.52654 

— 

B.E. (unp.) 

dn 

dt 

0.00047 

48 

— 

49 

50 

52 

52 



9.26 

_ 

1.50632 

1.51086 


_ _ 

_ 

_ 

1.53221 

Miller (1932) 

16.54 

dn 

__ 

1.50273 

1.50721 

— 

— 


— 

1.52847 


dt 

— 

0.00049 

50 


— 


— 

51 


20 


! 

1.50524 


_ 

_ 

_ 

_ 

Forziati, etc. 

25 

dn 

I 

— 

1.50282 

— 

— ! 

— 


— 1 

„ (1946) 

di 



0.000484 







20 

_ 

_ 

1.5052 

_ 

_ 

— 

_ 

_ 

Gibbons, etc. (1946) 

21.6 

— 

1.50021 

1.50463 

— 

— 

1.51602 

1 

1.52578 

Bruhl (1894) 


Heat constants 


HeM of melting 

\ 

30.64 cal 167g 

PiTZER and Scott (1943) 


31,4 

Rossini (1933) 

Heat of comhmtion 

25° (Op) 10250.2 cal 157g 

Prosen, Gilmont and Rossini (1945) 



(M.W. 106.16) 


25° (cp) 10243.0 

Coops, Muij)Er, Dienske and Smit- 



TENBERG (1946) (M.W. 106.16) 


Meta-XYLEm 


Constants: B.E. (1930) 
Critical constants 


t° cr. 

d cr. 

- 

343.6 

0.2822 

Simon (1938) 


Boiling point 


139°091 

dt 

— (10 mm) 0°491 Wojciechowski 
(1939) 

139°15 

(B.E.’s sample) White and Rose 
(1932) 


139^2 

139°30 

139°3 


Lecat (passim) 
dt 

(10 mm) 0°49 B.E. (1930) 
Perkin (1896-1900) 
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Freezing point 


.47°872 

Glasgow Jr., Murphy, Willing- 

-47°89 

White and Rose (1932) 


HAM and Rossini (1946) 

~48°05 

WinTE and Rose (1932) 

-47°890 

Stretff and Rossini (1944) 


(B.E.’s sample) 


Density 



d 



d 


0 

0.88113 

Mass ART (1936) 

0 

0.88113 

B.E. (1930) 

14.90 

0.86848 

„ 

15 

0.80835 


25.15 

0.85958 

,, 

30 

0.85551 


46.00 

0.84140 

,, 

4 

0.8779 

Perkin (1896) 

61.15 

0.82860 

,, 

5 

0.8770 


100.00 

0.79476 

,, 

8.4 

0.87397 

(1900) 

20 ; 

0.86412 

White and Rose (1932) 

10 

0.8726 

(1896) 

27 

0.85817 


15 

0.8683 

1 

i " 

20 ! 

0.86416 

„ (B.E.’s sample) 

20 

0.8640 


27 

0.85821 

- 

25 

0.8600 

1 _ ___ ” _ _ 


Viscosity 

t° 

Y) • 10*^ 




650 

547 

B.E. (1930) 


_ 

___ 

... ... . . . . . 

Surface tension 


7 



15 

20 

30 

1 

29.15 

28.63 

27.56 

Hennaut-Roland and Lek (1931) 


Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 

Bp 

Hev. 

Hy 


15 

dn 

1.49454 

1.49527 

— 

1.49989 

1.50889 

1.51108 

1.51811 

j 

B.E. (1930) 

di 

0.00047 

48 

— 

— 

48 

49 

49 


- 

8.4 

_ 

1.49878 

1.50324 

_ 

_ 

1.51469 

_ 

1.52462 

Perkin (1900) 

25 


' 

1.49467 






White and Rose 
(1932) (B.E.’s sample 


Heat of melting 

26.01 cal 157g 

Rossini (1933) 

Heat of comhmtion 

26° (cp) 10247.9 

Prosen, Gilmont and Rossini (1945) 

1 

(M.W. 106.16) 


26° (cp) 10238.7 

Coops, Mulder, Dienske and 8 mit- 


TENBERG (1946) (M.W. 106.16) 
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Pam-XYLENE 

The best criterion of purity is the constancy of the melting point. 
Constants: B.E. (1926). — Polyphasic equilibria 


Critical constants 



342.75 0.2807 Simon (1938) 


Saturated vapour pressure 



p mm 


p mm 

! t° 

1 

p mm 


0 

1.35 (8.) 

25.0 

8.90 (L.) 

50.0 

32.60 

PiTZER and Scott 

12.5 

4.05 .. 

37.5 

17.50 

60.0 

51.35 

„ (1943) 

58.288 

47.66 

86.488 

149.45 j 

131.355 

627.93 

WiLLiNCuiAM, Taylor, 

62.523 

57.43 

90.990 

175.92 

136.956 

732.10 

PiGNOCCo and Rossini 

66.216 

67.25 

97.013 

217.19 

137.558 

744.07 

(1946) 

69.549 

77.30 

102.546 

261.78 

138.114 

755.27 


72.657 

87.73 

109.211 

324.97 

138.742 

768.00 

> > 

76.852 

103.67 

116.083 

402.45 

139.289 

779.36 


81.636 

124.68 

123.409 

500.71 


i 



Boiling point> 


138°348 

Forziati ,Glasgow Jr., Willing- 

138^^40 

B.E. (1926) 


HAM and Rossini (1946) 

138°40 

Miller (1932) 

138°348 

Willingham, Taylor, etc. (1946) 

138°4 

White and Rose (1932) 

138°36 

Gibbons, Thompson, Reynolds, 

138°43 

Neubeck (1887) 


Wright, Chanan, Lamberti, 

138^44 

W 0 JCIECHO WSKI (1939) 


1 Hipsher and Karabinos (1946) 

138^45 

Lecat (passim) 


n't 

(10 mm) 

0'^491 

0°4918 

WoJciEcnowsKi (1939) 

Forziati, Glasgow Jr., €tc.(1946) 

1 

0°493 

Willingham, Taylor, etc. 

(1943) 
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Melting point 


13°20 

SwiETOSLAWSKI (1943) 

13°2 

Huffman, Parks and Daniels 

i 

(1930) 

13°21 i 

White and Rose (1932) 


13°23 ! PiTZER and Scott (1943) 

13°239 ' Glasgow Jr., Murphy, Willin- 
i GHAM and Rossini (1946) 


13°260 

13°263 

13°28 

13^30 

13°35 

13% 

13°4 


Streiff and Rossini (1944) 
Forziati, Glasgow Jr., otc.(1946) 
Gibbons, etc., (1946) 

Miller (1932) 

B.E. (1926) and Deffet (1935) 
Perkin (1900) 

SwALLOiv and Gibson (1934) 


Melting curve 



1 p kg/cm^ 

i 


p kg/cm^ 


13.35 

1 

30.00 

495 

Deffet (1935) 

15.00 

49 

35.00 

647 


20.00 

197 

40.00 

803 


26.00 

343 

45.00 

967 


1.3.4 

1 

49.0 

1110 

Swallow and Gibson (1934) 

20.0 ! 

215 

60.6 

1470 


.36.0 ! 

670 

65.0 

1626 


41.7 ' 

870 

80.0 

2130 

i 


Constants of state 

Density 



d 


t° 

d 


14.90 

0.86544 

Mass ART (1936) 

15 

0.86535 

B.E. (1926) 

26.12 

0.85652 


30 

0.85230 


46.00 

0.83851 


15 

0.8654 

Perkin (1896) 

60.60 

0.82564 

if 

17.2 

0.8635 

PlYKMAN (1911) 

61.05 

0.82627 

ft 

19.5 

0.86134 

Patterson (1902) 

79.70 

0.80866 

ft 

20 

0.86094 

Miller (1932) 

100.00 

0.78998 

ft 

20 

0.8608 

Gibbons, etc., (1946) 

1 



20.0 

0.8611 

Perkin (1896) 

20 

0.86100 

Forziati, Glasgow, Jr., 

25.5 

0.85613 

Patterson (1902) 

25 

0.85666 

„ etc. (1946) 

33.3 

0.84934 


25 

0.8567 

Williams and Kbchma 

40.65 

0.84294 




(1927) 

27 

0.85498 

White and Rose (1932) 




27 

0.85509 

„ ( B.E.’s sample) 
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Viscosity 



73* 10® 


71-10‘ 


8.31 

751.3 

77.38 

350.32 

Thorpe and Rodger (1894-95) 

20.52 

638.7 

88.88 

319.7 


31.20 

561.1 

100.81 

290.3 

„ 

41.92 

487.5 

111.76 

266.5 


53.61 

441.0 

123.83 

244.7 

I 

68.42 

395.8 

135.19 

224.9 

- 

15 

682 

30 

568 

B.E. (1926) 

_ 

.. 


.... _ 

.. . . . . . - — 


Surface tension 


t° 


y 


15 

20 

30 

20 


28.91 

28.36 

27.29 

28.5 


Hennaut-Rolani) and Lek (1931) 


Smith (1944) 


Refractive index 


He r. 

Ha 

D 

Hey. 

Heg. 


He V. 

Hy 


1.49348 

1.49420 

~ 

1.49873 

1.50771 

1.51000 

1.51703 

1.51985 

B.E.(1926) 

— 

0.00048 

— 

— 

— 

50 

— 

50 


1.49264 

1.49327 

_ 

1.49782 

1.50680 

1.50903 

1.51597 

1.51882 

Eykman 1911) 

— 

— 

1.4958 

— 

— 

— 

— 

— 

Gibbons, etc. (1946) 

— 

— 

1.49580 

— 

— 

— 

— 

— 

Forziati, Glas¬ 
gow, Jr. etc. (1946) 


— 

1.49319 

— 

— 

— 

— 

— 

- 

— 

— 

0.00052 

— 

— 

— 


— 

- 

— 

— 

1.49320 

(B.E.’8 

sample) 

— 

— 



— 

White and Rose 
(1932) 


White and Rose (1932) found a difference of 0.0005 for the refractive index, 
using the sample of B.E. 
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m 


Dielectric constant: 20 ^ 2.273 Piette (unp.) 


Heat constants 


Specific heat 



Cp 


Cp 


Cp 


a -181.36 

0.159 

-139.16 

0.204 

1 

-47.86 

0.290 

Huffman, Parks 

-177.96 

0.163 

-120.86 

0.221 

28.06 

0.308 

and Daniels 

-172.16 

0.170 

-- 98.46 

0.241 

-17.76 

0.318 

(i9:io) 

-166.36 

0.176 

- 88.86 

0.260 

- 7.06 

0.329 


-159.36 

0.184 

- 68.06 

0.271 




-257.40 

0.01141 

-198.76 

0.1363 

-93.61 

0.2460 

PiTZER and Scott 

-255.74 

0.01497 

-192.86 

0.1445 

-83.30 

0.2560 

„ (1943) 

-253.84 

0.01922 

-186.21 

0.1539 

-73.01 

0.2659 

-251.36 

0.02521 

-178.84 

0.1627 

-62.05 

0.2751 


-247.18 

0.03591 

-170.89 

0.1719 

-48.26 

0.2888 


-239.58 

0.05801 

-162.44 

0.1807 

-36.91 

0.3006 


-233.43 

0.07251 

-153.52 

0.1908 

-32.47 

0.3043 


-229.30 

0.08232 

-144.15 

0.2003 

-25.68 

0.3123 


-224.54 

0.09216 

-134.51 

0.2097 

-18.31 

0.3199 


-219.48 

0.1026 

-124.47 

0.2189 

-12.06 

0.3267 


-213.60 

0.1130 

-114.12 

0.2283 

-10.27 

0.3274 

>• 

-206.39 

0.1246 

-103.48 

0.2379 




a 0 

0.3934 

100 

0.4686 

220 

0.5801 

CoRRUCciNi and 

13.2 

0.4013 

120 

0.4864 

240 1 

0.6029 

Ginnings (1947) 

L. 20 

0.4057 

140 

0.5043 

260 i 

0.6285 

1 >» 

40 

0.4198 

160 

0.5223 

280 

0.6573 

>» 

60 

0.4350 

180 

0.5406 

300 I 

0.6893 


80 

0.4513 

200 

0.5596 

i 

1 





Heat of vaporisation 

25° 


95.307 

cal 15°/g 

Heat of melting 



38.12 

»» 




38.55 



0° 


37.83 


Heat of combustion 

25° 

(cp) 

10250.2 

»» 


25° 

(Cp) 

10242.9 

» 


PiTZER and Scott (1943) 

Huffman, Parks and Daniels (1930) 
PiTZER and Scott (1943) 
CoRRUCCiNi and Ginnings (1947) 
PROSEN, Gilmont and Rossini (1945) 
(M.W. 106.16) 
Coops, Mulder, Dienske and Smit- 
tenbero (1946) (M.W. 106.16) 
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Psevdo-CVMENE or 1,2,4-TRIMETHYLBENZENE CeH 3 (CH 3)3 


Constants 

Saturated vapour pressure: log p (mm) — — (2432.42/T) + 8.437 Hopke and Sears 

(1948) 


Boiling point: 169°18 Mair and Schicktanz (1933) 
Melting point 


-43°913 


Glasgow Jr., Murphy, Willing- j — 44°09 Mair and ScmcxTANZ (1933) 

HAM and Rossini (1946) j| — 44°1 Rossini (1933) 


Density: 20® 0.87623 Mair and Schicktanz (1933) 
Refractive index: ii“^° l.o025 Mair and Schicktanz (1933) 


Specific heat 



Cp 1 


Cp 


-179.46 

0.158 

L. -33.66 

0.388 

Huffman, Parks and Barmore (1931) 

-173.16 

0.166 

-26.26 

0.392 

,, 

-158.06 

0.185 

-12.66 

0.400 

,, 

-149.46 

0.195 

-f 3.84 

0.412 

,, 

-132.36 

0.214 

10.44 

0.415 

,, 

-110.16 

0.240 

24.14 

! 0.422 


- 92.46 

0.259 


! 



Heat of vaporisation 

25° 95.324 cal 15°/g 

Osborne and Ginnings (1947) 

Heat of melting 

22.9 

Rossini (1933) 

Heat of convibnsiion 

25° (cp) 10330.5 

J OHNSON, Prosen and Rossini ( 1945) 
(M.W. 120.186) 

! 


MESITYLENE or l,3,r)-TRIMETHYLBENZENE 03113(^3)3 

Constants 

Saturated vapour pressure from —18® to —5°: log p (mm) — — (26G7.51/T) + 9.394 

Hopke and Sears (1948) 

Boiling point: 164®64 Mair and Schicktanz (1933) 


Melting point 


-44°720 

Streiff, Murphy, Sedlak, 

a -~44°78 

Mair and Schicktanz (1933) 


Willingham and Rossini 

/? -51°74 



(1946) 

a -44°8 

Rossini (1933) 

-44°738 

Glasgow Jr., Murphy, Wil¬ 

-5r7 


i 

lingham and Rossini (1946) 
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Density: 20'' 0.86513 Mair and Schicktanz (1933) 
Refractive index: 1.4967 Mair and Schicktanz (1933) 


Heal of vaporimtion 
Heat of melting 

Heat of combustion 


25° 94.401 call57g 

a 18.90 
/j 15.94 
25° (cp) 10327.2 


Osborne and Ginninos (1947) 
Rossini (1933) 

Johnson, Prosen and Rossini (1945) 
(M.W. 120.186) 


HEMIMELLITENE or 1,2,3-TRIMETHYLBENZENE 06143(04X3)3 

Constants 


Saturated vapour pressure 


t° 

p nun 

.. 

p ram j 

t° 1 

p ram 


40.8 

2.25 

j 

1 77.0 

31.5 j 

133.3 

243.0 

Smith and Spillane (1940) 

45.25 

4.0 

86.25 

47.5 i 

141.3 

307.5 


47.8 

5.0 

92.8 

56.25 1 

151.06 

405.5 

^9 

50.3 

6.0 

102.10 

80.0 1 

157.24 

481.5 

9* 

51.8 

6.75 1 

lOO..*! i 

106.0 j 

! 162.2 

546.0 ! 

99 

56.25 

9.2 ! 

i 113.0 

1 123.0 1 

1 165.66 ‘ 

591.5 

99 

58.2 

10.5 

1 117.14 

1 140.5 1 

] 168.21 

639.0 

99 

65.7 

16.5 

I 122.3 

166.5 ! 

! 170.46 

676.5 

99 

71.75 

22.0 

! 127.76 

:i 

196.5 ! 

i = 

1 


99 


From - 14° to -3°: log p (mm) - (2219.69/T) + 7.508 Hopke and Sears 

(1948) 


Boiling point: 176°10 Mair and Schicktanz (1933) 


Melting point 


—25°41 Smith and Spillane (1940) 

—25°47 Mair and Schicktanz (1933) 


!1 

li 


!l 


-25°494 


Glasgow Jr., Murphy, Wil¬ 
lingham and Rossini (1946) 


Density Refractwe index 


t° 

d 

t° 

HD 

(in 

di 


0 

0.9101 

5 

1.5209 


Smith and Spillane (1940) 

20 

0.8944 

10 

1.5185 

0.U0U48 


25 

0.8906 

15 

1.5160 

0.00050 


30 

0.8866 

20 

1.5130 

0.0006 




25 

1.5110 

0.0004 




30 

1.5090 

0.0004 
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Heat of mporisation 

25° 97.657 cal 157g 

Osborne and Ginnings (1947) 

Heat of melting 

16.65 

Rossini (1933) 

Heat of combustion 

25° (cp) 10336.9 

Johnson, Pbosen and Rossini (1945) 
(M.W. 120.186) 


BURENE or l,2,4,r)-TETRAMETHYLBENZENE and 

/w-DURENE or 1,2,3,5-TETRAMETHYLBENZENE 

Boiling jK)int and saturated mpour pressure McDougall and Smith (1930) 

Melting point Smith and McDouGALii (1929) 

Melting point and specific heat Huffman, Parks and Barmore (1931) 

Melting point and refractive index Smith and Oass (1932) 

PREHNITENE or 1,2,3,4-TETRAM ETHYLBENZENE CVH 2 (CH 3)4 

Boiling point McDougall and Smith (1930) 

Boiling and melting points^ density and refractive index Mair and Streiff (1941) 
Specific heat Huffman, Parks and Barmore (1931) 


PENTAMETHYLBENZENE CeH(CH3)5 


Constants 

Melting point 


54°3 Ferry and Thomas (1933) 

54°3 Parks, West, Naylor, Fu.tii and Me Claine (1946) 


Specific heat 


t° 

Qp 

t° 

Cp 


Cp j 

L. 60 

0.457 

90 

0.478 

110 

0.494 j Ferry and Thomas (1933) 

70 

0.464 

100 

0.485 

120 

0.504 

80 

' 1 

0.471 




j 





Heat of combustion 

25° (Cp) 10447.2 cal 157g 

Parks, West, etc. (1946) (M. W. 

148.238) 
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HEXAMETHYLBENZENE 


Constants 


Melting point 



Van de Vloed (1938) 

165°6 

Spaght, Thomas and Parks (1932) 

165^^5 

Parks, West, Naylor, Fujii and 



Me Claine (1946) 




Transition point: 110°6 Spaght, Thomas and Parks ( 1932 ) 


Specific heat 


t° 

Cp 

t° 

Cp 


€. 30 

0.380 

120 

0.466 

Spaght, Thomas and Parks (19.32) 

40 

0.393 

130 

0.480 

,, 

50 

0.407 

140 

0.493 

,, 

60 

0.420 

150 

0.507 

>» 

70 

0.434 

L. 170 

0.555 

)» 

80 

0.448 

180 

0.566 

>> 

90 

! 0.463 

190 

0.576 

)> 

100 

0.478 

1 

200 j 

0.587 

5 » 


Heat of combustion 

25° (Cp) 10503.2 cal lS°/g 

Parks, West, etc. (1946) (M. W. 



162.264) 


DI'iso-PROPYLBENZENES ortho, nieta and para €6114(03117)2-150 

Saturated vapour prejssure, boiling point, density and refractive index Melpolder, Woodbridgs 
and Headington (1948) 

Prosen, Johnson and Rossini (1946) give the heat of combustion of a series of alkylbenzenes. 
Smith and Guss (1940) have studied the tetraethylbenzenes. 

Gibbons, Thompson, Reynolds, Wright, Chanan, Lamberti, Hipsher and Karabinos 
( 1940) have studied a series of diethylbenzenes; Fenske, Braun, Wiegand, Quiogle, 
Me CoRMiCK and Rank (1947), the 1 methyl, 2 and 3 isopropylbenzenes and the 1,3 dimethyl, 
4 and 5 ethylbenzenes; Serijan, Hipsher and Gibbons (1949), the o - m - p . ieri . butyl- 
toluenes. 
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F. POLYCYCLIC AROMATIC HYDROCARBONS 

Almost all these hydrocarbons are solid at room temperature. The data of 
the literature concerning the density and the refractive index, in the melted 
state are often mutually incompatible. 


Constants 

Criticxil constants 

BIPHENYL 

(CeHs)^ 


t° CT. 

p cr. rnin 

d cr. 


528° 

31400 

0.343 

CoKK (1930) 


Boiling point: 256°1 Lecat (passim) 


Melting point 


70°2 

Eykman (1889) 

1 7()°5 

SCHIFF (1884) 

70°4 

Cork (1930) 

j 70°5 

Lautsch (1928) 

70°6 

Efremow (1918) 




Specific heat 



Cp 

t° 

Cp 

! 

II 

Cp 


L. 77.6 

0.408 

136.55 

0.457 

164.7 

0.499 

Newton, Kauwra and 

88.4 

0.418 

150.0 

0.468 

165.5 

0.513 

De Vries (1931) 

126.2 

0.446 

157.8 

0.478 

1 _ 




DIPHENYLMETHANE CgHs -CH^ -CgH^ 


Constants 

Saturated vapour 'pressure: Crafts (1915) 


t° 

p mm 

t° 

1 

p mm 

t° 

i 

p mm 

217.54 

242.49 

261.82 

722.03 

267.04 

797.33 

231.82 

360.75 

262.83 

726.29 

271.70 

888.80 

260.15 

696.53 

265.09 

766.86 

282.24 

1101.79 
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Boiling foint Melting foint 


264°7 

Perkin (1896) 

26°3 

Eykman (1880) 

264°72 

Crafts (1915) 

26°4 

Anderlini (1895) 

265°4 

Lecat (passim) 

26°5 

SCHMIDLIN (1903) 



26°6 

Efremow (1918) 


Heat of cornhmtion 25° (cp) 9841.5 cal 157g Coops, Mitlder, Dienske and 8 mit- 

TENBERG (1946) (M,W. 168.226) 


TRIPHEI^YLMETHANE ( 06115 ) 301 ! 

Constants 

Melting foint 

93° ScHMiDLiN (1903) 93°1 Smith and Andrews (1931) 

93° Anderlini (1895) 93°2 Morris and Cook (1935) 


Specific heat: Smith and Andrews (1931) 


t° 

Cp 

t° 

Cp 


c. 

to 

Qp 

-171.26 

0.111 

-88.76 

0.178 

-27.16 

0.234 

25.34 

0.287 

-147.06 

0.131 1 

-72.06 

0.193 

-13.36 

0.247 

37.54 

0.304 

-125.76 

0.147 

-56.36 

0.207 

- 0.06 

0.261 

61.24 

0.329 

-106.46 

0.163 

-41.46 

0.221 

+ 12.84 

0.274 

72.54 

0.339 


Heat of combustion 25° (c;,) 9714.8 cal 15°/g Coops, Mulder, Dienske and Smit- 

TENBERG (1946) (M.W. 244.318) 

25° (cp) 9709.6 „ Parks, West, Naylor, Fujii and 

Me Claine (1946) (M.W. 244.318) 


TETRAPHENYLMETHANE (C6H5)40 

Constants 

Melting point: 283° Smith and Andrews (1931) 


Specific heoi 


t° 

Cp 

t° 

Cp t° 


! 

Cp 

C. -171.26 

0.106 

-88.76 

0.171 -27.16 

0.223 

25.34 

1 0.272 

-147.06 

0.123 

-72.06 

0.185 -13.36 

0.235 

37.54 

0.288 

-126.76 

0.140 

-56.36 

0.197 - 0.06 

0.249 

61.24 

0.313 

-106.46 

0.155 

-41.46 

0.211 j +12.84 

0.262 

72.54 

0.324 


Heat of combustion 25° (c^) 9651.1 cal 15°/g Coops, Mulder, Dienske and Smit- 

tenberg (1946) (M.W. 320.41) 
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] ,2*DIPHENYLETHANE or BIBENZYL CeH^ -CHg -CH^ 

Constants 

Melting point 


5r8 

Bogojawlensky and Winogradow 

15r8 

Efremow (1918) 


(1908) 

j| 52°00 

Deffet (1940) 


Melting curve 


t° 

1 p kg/cm* 

t° 

p kg/cm® 


52.00 

1 

70.00 

1 

624 

Deffet (1940) 

55.00 

102 

75.00 

801 


60.00 

278 

80.00 

970 


65.00 

448 



- 


Heat of combustion 


25° (dp) 91X)9.9 cal 15°/g 
25° {Cp) 9906.5 


Coops, Mulder, Dienske and Smit- 
TENBERG (1946) (M.W. 182.252) 
Parks, West, Naylor, Fujii and 
Me Claine (1946) (M.W. 182.252) 


OTHER PHENYLETHANES (CeH6)2CH-CH3; (CeH5),C-C?H3; 

(CeH,)3C-^-CH2(CeH,); (C,H5)2CH-(Ti(CeH,)2; 
Melting noint and specific heat Smith and Andrews (1931) 

Heat of combustion Coops, Mulder, Dienske and Smittenberg (1946). 


1 ,2-DIPHENYLETHYLENE or STILBENE ~CH-CH ftrans) 

Constants 


Melting point 


124°2 


Parks and Huffman (1930) 


124°4 


Ferry and Thomas (1933) 


Specific heat 


t° 



j 

t° 



0. -180.86 

0.116 

-124.86 

0,159 1 

-18.76 

0.262 

Parks and Huffman 

-179.26 

0.118 

-108.26 

0,174 

- 8.26 

0.273 

» (1930) 

-171.46 

0.123 

- 93.56 

0.188 

+ 3.24 

0.284 


-163.36 

0.129 

- 74.36 

0.206 

19.64 

0.301 


-148.86 

0.140 

- 61.46 

0.219 




-139.16 

0.148 

I - 45.56 

0.235 
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Specific heat (continuod) 



! 

Cp 1 

t° 

Op 

1 

Cp 

40 

0.317 

70 

0.349 

100 

0.381 

50 

0.328 

80 

0.360 

110 

0.391 

60 

0.338 

90 

...1 

0.370 

130 

0.466 


Ferry and Thomas 
,, (1933) 


Heat of comhnstion 


2 ri ^ (c„) 9748.2 cal 157g 
2 ^^ ( Cp ) 9758.1 


Richardson and Parks (1939) 

„ (M.W. 180.24) 


OTHER PHENYLETHYLENES AND DIPHENYLACETYJ.ENE 

(C,}i,),C=m{Ce^h); (CeHs)2C-C(CeH5)2; (CcH5)C :-C(CeH,) 

Melting 'point and specAfic heat: Smith and Andrews (1931) 


G. CONDENSED POLYCYCLIC AROMATIC HYDROCARBONS 
NAPHTHALENE CjoHg 

Purified by distillation and fractional crystallization from acetone. Burrtkl (1930) 
Note on the stability of naphthalene. Crafts (1913) 


Constants. — Polyphasic equilibria 

Critical density: 0.314 Schroer (1941) 


Saturated vapour pressure 



p mm 


p mm 


p mm 


C. 10.00 

0.0174 

20,00 

0.0648 

30.00 

0.177 

Swan and Mack. (1925) 

C.30 

0.12 

50 

0.82 

60 

1.86 

WiNSTBOM and Kulp 

40 

0.33 





„ (1949) 

L. 98.3 

18.0 

125.8 

53.6 

148.1 

116.0 

Stelznbr (1901) 

105.0 

23.9 

133.4 

70.0 

159.1 

168.5 


112.8 

32.5 

141.0 

90.4 

165.1 

207.1 


214.361 

699.26 

217.883 

758.81 

219.819 

792.79 

Finck and Wiuielm 

214.487 

702.38 

217.873 

758.92 

219.920 

794.47 

(1925) 

214.573 

703.68 

217.904 

759.69 

220.052 

796.97 


214.918 

709.64 

217.930 

760.21 

220.201 

799.44 

M 

217.785 

767.32 

217.966 

792.79 


1 



Timmermans 12 






178 HYDROCARBONS 


Saturated vapour pressure (continued) 


t° 

p mm 

1 

p mm 


p ram 


87.47 

11.9 

144.45 

103.5 

198.53 

482.1 

Nelson and Senseman 

95.00 

15.5 

158.95 

165.1 

200.50 

505.7 

(1922) 

100.00 

18.5 

163.13 

187.1 

205.78 

576.2 


104.39 

22.9 

175.10 

260.8 

206.00 

581.9 


109.65 

28.7 

178.44 

290.0 

212.17 

667.8 


114.70 

35.9 

181.20 

310.6 

213.30 

682.7 


117.15 

38.3 

185.33 

347.6 

217.34 

755.8 


128.06 

58.7 

188.,30 

376.5 

217.87 

759.2 


133.72 

71.2 

] 96.96 

464.1 

221.45 

825.2 


t° 

p kg/cm^ 


p kg/cm* j 

t° 

p kg/cm ^ ; 


327.5 

7.5 

423 

23.70 

463.5 

35.40 

SCHROER (1941) 

349 

10.10 

426 

24.50 

467 

36.90 

>> 

361 

11.90 

4,31.5 

25.,50 

472 

38.65 

> » 

375 

15.20 

438 

27.30 

476 

40.40 


389 

16.30 

448 

30.50 

477.5 

41.15 I 


400.5 

18.75 

454.5 

32.,30 

478.5 

41.25 j 


414.5 

21.45 j 

459.5 

34.00 


i 

1 



19° 35°: log p mm - [108.30/(t° + 27]) + 1.115. Skars and Hopke (1949) 


Boiling point 


217°9 

Blacet, Leighton and Bartlett 

217"96 

Waidner, Mueller and Foote 


(1931) 


(1920) (corr. 217°98 Waidner 

217^94 

Callendar and Griffiths (1891) 


and Burgess (1911)) 

217^95 

Nelson and Senseman (1922) 

217°96 

Holrorn and Henning (1911) 

217°95 

Finck and Wilhelm (1925) 

217°96 

Mair and iSTREiFF (1940) 



218^0 

_ 

Lec;at (passim) 

~ (10 mm) 
dp 



0^58 

Finck and Wilhelm (1925) 

0°58 

i 

Waidner, Mueller and Foote 
(1920) 


Mdiing point: 


80°10 

Francis and Collins (1936) 

80°25 

Lee Ward (1934) 

80°12 

SUNIER (1931) 

80°25 

Briscoe and R inchart (1942) 

80°21 

Db Beulb (1931) 

80°27 

Mair and Streiff (1910) 

80°2 

WiNSTBOM and Kulp (1949) 
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Constants of state 


Density (from 80° to 476°5): Jouravlev (1937) 



d 


L. 85^ 

0.9752 

Mair and Streifp (1940) 

C. 30 

1.0181.3 

Cohen, de Meester and Moesveld (1924) 


Density and surface tension (L.): Campbell and Campbell (1941) 
Viscosity from 89° to 176°0: Golik and Eavikovitch (1949) 
Refractive index: n^^ 1.5898 Mair and Stretff (1940) 

Heat constants 


Specific heat 



Cp 


Cp 


0. 1 

• 258.02 

0.01102 

~ 183.30 

0.1049 

-80.47 

0.1925 

Southard and Brick- 

255.43 

0.01589 

-180.10 

0.1071 

-75.54 

0.1 OCK 

WEDDE (1933) 

-251.71 

0.02314 

-177.77 

0.1082 

-70.31 

0.2018 ! 

250.91 

0.02564 

-172.39 

0.1129 

-65.16 

0.2071 1 

-247.62 

0.03169 

-167.12 

0.1160 

-60.06 

0.2123 ! 

- 246.50 

0.03387 

-161.98 

0.1201 

-55.03 

0.2175 1 

-243.37 

0.03962 

-156.95 

0.12.38 

-50.06 

0.2227 

241.42 

0.04300 

-152.05 

0.1277 

-46.26 

0.2271 i 

-238,81 

0.04738 

-147.22 

0.1322 

-45.15 

0.2284 

n 

-236.69 

0.05086 

-142.48 

0.1361 

-40.21 

0.2330 


-233.82 

0.05496 

-137.81 

0.1400 

-35.38 

0.2377 


-231.86 

0.05774 

-132.83 

0.1441 

-34.22 

0.2394 

>> 

-228.52 

0.06181 

-127.55 

0.1487 

-30.62 

0.2443 

>» 

-226.63 

0.06420 ! 

-122.36 

0.1536 

-28.33 

0.2466 


-222.93 

0.06817 

- 121.17 

0.1544 

-22.48 

0.2529 


-221.21 ! 

0.07083 ! 

-117.23 

0.1577 i 

-16.74 

0.2595 


-215.79 

0.07713 

-112.14 

0.1623 

-11.07 

0.2663 

>> 

-210.84 

0.08215 

-109.68 

0.1642 

- 5.46 

0.2731 

it 

-210.64 

0.08230 

-107.16 

0.1666 

+ 0.05 

0.2800 

it 

-205.30 

0.08668 

-104.64 

0.1682 

* 5.53 

0.2870 

a 

-199.80 

0.09128 

- 99.67 

0.1730 

10.93 

0.2940 

M 

-194.58 

0.09573 

- 94.77 

0.1776 

16.26 

0.3009 

it 

-189.59 

0.1009 

- 89.93 

0.1824 

21.52 

0.3088 

it 

-184.78 

0.103*8 

- 85.17 

0.1869 



a 

-198.16 

0.0937 



Anderson and 8 tegeman (1941) 

- 38.16 

0.2350 





+ 16.84 

0.2998 

(diag. see author) 





Heat of melting 

50° 

34.47 cal 15°/g 

Lee Ward (1934) 


70° 

34.94 



80° 

35.06 


Heat of combustion 

20°(c„) 

9603 cal 16°/g 

Kefiler (1931) 
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METHYLNAPHTHALENES C10H7CH3 


Constants 



l-METHYI. 

1 2-MKTHYL 


Boiling point 

244^^78 

24ri4 

Maik and Streiff (1940) 

Melting point 


-34°1 

Huffman, 1’akks and Barmore 
(1931) 


-20^77 

-34°44 

Mair and Streiff (1940) 

Density 

2 r /^ 1.0193 

40° 0.9m)45 

i 

Bejractive index 

25° 

40° 


Ha 

1.60G77 

1.59407 


D 

1.61494 

1.60192 

,, 


1.63672 

1.62306 

>> 


i II i 


2.METHYLNArHTHALENE — Heat constants. 

Specific heat : Huffman, Parks and Barmore (1931) 


t° 

^‘P 1 

t° 

Cp 

t° 

Cp 

C. -179.36 

0.121 

-116.06 

0.175 

-19.86 

0.268 

-166.06 

0.133 

- 76.56 

0.210 

- 0.76 

0.299 

-137.66 

0.157 

- 47.96 

0.238 

L. +37.24 

0.383 


1 

Heat of melting 

20.11 cal 157g 

HuffmAaN, Parks and Barmore (1931) 

Heat of combustion 

25° (cp) 9732.82 

Richardson and Parks (1939) 


1 and 2 ETHYLNAPHTHALENE8 

1 and 2 /.^o-PROPYLNAPHTHALENES CioH7.CH(CH3)2 
Saturated vapour pressure, boiling pomt, density and refractive index: KuTZ, Nickels, 
Me Govern and Corson (1948) 
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ANTHRACENE C 14 H 10 


Burriel’s sample was 99.9 % pure, after seven washings and two subli¬ 
mations; it was further purified by recrystallization from CgH^. 

Note on purification: Derner and King (1941) 

Constants 


SatAiratecl vapour pressure 



p nim 


p nim 

! 

p mm 


162.5 

6.1 

192.1 

18.2 

231.0 

59.9 

Stelzner (1901) 

169.3 

8.1 

205.3 

28.2 

245.3 

88.5 

,, 

175.8 

10.1 

216.3 

39.4 

256.2 

116.6 

,, 

181.2 

12.4 

221.3 

45.0 

265.3 

145.7 


186.7 

15.0 

225.1 

50.1 



- 

220 

42.6 

255 

113.5 

285 

237.2 

Nelson and Senseman 

225 

49.5 

260 

129.1 

290 

265.9 

„ (1922) 

230 

57.3 

265 

146.5 

295 

297.5 

,, 

235 

66.1 

270 

165.8 

300 

332.0 

,, 

240 

76.0 

275 

187.3 

305 

369.5 

,, 

245 

87.1 

280 

211.0 

310 

410.5 

,, 

250 

99.6 







- 125°: log p mm 
Boiling point 


5102 0 

+ 12 . 002 . Sears and JIopke (1949) 


339°77 


Burgstaller (1912) 


I 339°9 


Burriel (1930) 


Melting point 


216°18 


Burriel (1930) 



Derner and Kino (1941) 


Viscosity 



T] • 10' 


Y)*10® 


Y) • 10' 


222.3 

691 

251.0 

519 

285.0 

449 

Golik andRAViKOViTOH 

231.25 ; 

614 

260.0 

486 

300.1 

429 

„ (1949) 

240.9 

547 

279.0 

468 





Heat of combustion 

26° (c*) 9451.0 cal 15°/g 

Richabdson and Parks (1939) 

(M.W. 178.22) 

\ 

25° (Cy) 9453.20 

Parks, West, Naylor, Fujii and 
Me Claire (1946) (M.W. 178.220) 


25° (cp) 9448.1 
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PHENANTHRENE 

Estimation of anthracene in phenanthrene : Hirshberg and Bergmann (1939) 

Constants 


Saturated vapour pressure: Nelson and Senseman (1922) 


t° 

p mm 

t° 

p mm 

t° 

1 p mm 

230 

58.3 

270 

173.6 

310 

1 424.0 

235 

68.1 

275 

195.7 

315 

! 469.5 

240 

79.0 

280 

220.0 

320 

518.8 

245 

91.1 

285 

246.7 

325 

572.0 

250 

104.4 

290 

276.1 

330 

629.4 

255 

119.2 

295 

308.3 

335 

691.1 

260 

135.5 

1 300 

343.7 

340 

757.0 

265 

153.7 

305 

382.1 




Melting point 


100°35 

Narbutt (1905) 

100°5 

Biiatnagar and Singh (1928) 

100°6 

8chiff (1884) 




Heat of combustion 


25° (cy) 9396.0 


cal ]5°/g 


25° (o.p) 9398.21 


RiciiAiiDsoN and Parks (1939) 

(M.W. 178.22) 


PYRENE 

Constants: Jacobs and Parks (1934) 
Melting point: 150°4 


Specific heat 


t° 

Cp 

t° 

Cp 

t= 

Cp 


C. -178.96 

0.0841 

-152.96 

0.1079 

-68.66 

0.178 

(maximum at —157°16) 

-176.76 

0.0855 

-146.96 

0.1067 

-62.46 

0.184 


-171.06 

0.0900 

-144.26 

0.1097 

-32.06 

0.214 


-168.46 

0.0924 

-137.26 

0.1160 

-26.76 

0.219 


-162.46 

0.1014 

-126.56 

0.1254 

+ 2.84 

0.251 


-160.96 

0.1060 

-118.26 

0.1322 

8.04 

0.257 


-155.86 

0.1135 1 

-105.36 

0.1432 

13.84 

0.264 


-154.76 

0.1113 

! 

- 83.16 

0.1641 

18.04 

1 

0.269 

i 

_! 



Heat of combtLstion 


25° (cr) 9260.1 cal 15°/g 
25° (cp) 9261.12 


Richardson and Parks (1939) 
(M.W. 202.24) 
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H. POLYMETHYLENES 
C^/cfo-PROPANE CgHg 

Constants: Ruehrwein and Powell (1946) 


Saturated vapour pressure 


1 

' ^ IT 

p ram i; 


I 

p mm 1 


p mm 

-90.029 

26.26 j| 

-63.234 

164.91 

-43.283 

473.90 

-S2.810 

48.95 |i 

- 58.114 

220.85 

-37.983 

606.18 

-77.465 

66.73 j; 

-53.107 

289.59 

-34.809 

698.39 

-73.304 

88.24 |i 

-48.029 

1 375.88 

-32.083 1 

1 785.59 

-68.117 

122.02 i 

1 ' 

1 

1 

1 

I i 

! i 

1 

1 

Boilmj point: 

-32°86 

Melting point: 

-127^62 



127°42 Knowlton and 


Rossini (1949) 

Specific heat: (M.W 42.078) 


t" 

1 

Cp j 


Op * j 

! 1 

Op 

-258.71 ! 

0.0150 

1 

-205.98 

0.2232 

L. - 98.99 

0.4271 

-256.36 ! 

0.0207 

-200.62 

0.2365 

- 90.90 

0.4282 

-2,53.36 ; 

0.03106 

-195.74 

0.2464 

- 84.72 

0.4301 

-2.50.38 

0.04416 

-190.84 

0.2576 

- 77.61 1 

0.4318 

-247.07 ! 

0.05932 

-185.67 

0.2676 

- 70.36 

0.4351 

-243.34 I 

0.07712 

-180.59 

0.2780 

- 63.16 

0.4385 

-239.20 I 

0.09962 

-175.61 

0.2885 

- 55.99 

0.4423 

-235.56 j 

0.1183 

: -169.72 

0.2963 

i - 48.89 

0.4470 

-232.04 1 

0.1329 

1| -164.13 

0.3063 

1 - 42.30 

0.4527 

-225.32 1 

0.1603 

1 -158.77 

0.3137 

! - 36.12 

0.4599 

-221.10 1 

0.1769 

-153.16 

0.3232 

- 30.33 

0.4608 

-216.19 1 

0.1944 

1 -147.27 

0.3348 



-211.16 ; 

__ . 

0.2106 

1 -141.34 1 

0.3455 

1 

i 

_1 



Heat of vaporisation 

(B.P.) 113.907 cal 157g i 


Heat of melting 

30.92 


Heat of combustion 

(V.)25°(c;,) 11166 

Knowlton and Rossini (1949) 


ETHYL-cycto-BUTANE C 4 H 7 -CaHg 

Boiling, mdting and critical solution points, density, surface tension and refractive index 
WraAUT, Hoog, Langedyk, Ovebhoff and Smittenbebg (1938) 

Melting point Streifp, Zimmerman, Soule, Butt, Sedlak, Willingham and Rossini (1948) 
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HYDROCARBONS 


Cycio-mwrAm c^n^o 

Prepared by catalytic hydrogenation of cyclojpenteno obtained by dehydration 
of synthetic cyc/opentanol. 

Constants: B.E. (1937). — Polyphasic equilibria 


Critical corhstants 


cr. 

p cr. atm. 

d cr. 


238.60 1 

1 

44.650 

1 __ 

0.270 

Kay (1947) 


Saturated m'pmir pressure 



p mm 


1 

p mm 


15.707 

217.19 

Willingham, Taylor, 

-47.25 

6.23 

Aston, Fink and 

20.196 

261.71 

PiGNocco and Rossini 

j -38.36 

11.78 

Schumann (1943) 

25.598 

324.94 

„ (1945) 

i -31.64 

18.35 

,, 

31.172 

402.45 

>* 

; -24.71 

28.15 


37.119 

500.74 

" i 

-18.61 

40.20 


43.574 

627.97 

1 

-12.91 

65.i:5 i 


48.131 

732.12 


- 7.30 j 

74.07 1 

1 

48.621 

744.10 


- 1.94 

96.09 1 


49.073 

755.30 


-!- 4.46 

131.78 ' 


49.587 

768.07 1 


9.32 

164.63 


50.031 

779.47 


14.24 

204.39 



Boiling point 


49°2 

Jacobs and Parks (1934) 

49°26 

Kay (1947) 

49°2 

Fenske, Braun, Wiegand, 

49°262 

Willingham, Taylor, etc. (1945) 


Quiggle, McCormick and 

49°262 

Forziati, Glasgow Jr., Wil- 


Rank (1947) 


LINGHAM and Rossini (1946) 

49°20 

WiBAUT, Hoog, Langedijk, 

49°3 

B.E. (1937) and Lecat (passim) 


OvERHOFF and Smittbnberg 

49‘’35 

Chavanne and Van Risseghem 


(1939) 

49°37 

(1922) 

Thiby (1925) 

di 



0°4004 

Fobziati, Glasgow Jr., etc.(I946) 

j 0°402 

Willingham, Taylor, etc. (1945) 
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Freezing 


-93^47 

Aston, Fink and Schumann 


Glasgow Jr., Murphy, Willin- 


(1943) 


GHAM and Rossini (1946) 

-93°77 

Streiff, Murphy, Zimmerman, 

-93^917 

Forziatt, Glasgow Jr., etc.(J946) 


Sedlak, Soule, Willingham 
and Rossini (1947) 

-94^1 

Jacobs and Parks (1934) 


Trifle point: —93^45 

Transition points 

I ~150°77 11 

1 -15U°77 II 


Douslin and Huffman (1946) 


—135°08 Douslin and Huffman (1946) 

— Aston, Fink and Schumann (1943) 


Critical solution point 

in CeHgNHa 


16^’6 

16°8 


B.E. (1937) 
Thiry (1925) 


Constants of state 


Density 


1 

t° 

1 d 

j 


d 

1 

0 

0.76498 

B.E. (1937) 

20 

0.74542 

Wibaut, Hoog, etc. (1939) 

15 

0.75033 


25 

0.74040 

,, 

30 

0.73;572 1 


20 

0.74538 

Forziati, Glasgow Jr., etc. 

0 

0.7646 

Chavanne an(f Van Risse- 

25 

0.74045 

„ (1946) 



qhem (1922) 

20 

0.7453 

Eykman (1906) 

15 

0.7503 


20 

0.7454 

Kay (1947) 

15 

0.7505 

Thiry (1925) 





Viscosity 


t° ’ 

Y)- 10* 

15 

460 

30 

388 


B.E. (1937) 



Surface tension 


t° 

y 



y 


15 

23.16 

B.E. (1937) 

20 

22.42 

Wibaut, Hoog, etc. (1939) 

20 

22.57 





30 

21.17 

1 
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HYDROCARBONS 


Refractive index 



He r. j Ha 

1 

Hey. 

Heg. 

H^ 

He V. 



15 

11.40608 1.40702 

1.40910 

11.40927 

1 

1.41318 

! 

1.41418 

1.41723 

— 

B.E. (1937) 

dn 

dt 1 

! 0.00a52 53 

— 

54 

55 

55 

55 

— 


20 

— 11.40442 

J.40649 

— 

— 

! 1.41145 

1 

1.41546 

WiBAUT, Hoog, etc. 

25 

dn 

— 1.40157 

1.40370 

— 

— 

1.40855 

1 

— 

1.4261 

(1939) 

Jt 

— , 0.00067 

56 

1 

— 

' — 

58 

1 _ 

57 


20 ! 

i 

1.40646 j 

_ 

_ 

_ i 

_ 

_ 

Foeziatt, Glasgow 

26 1 

— ' — 

1.40362 1 


— 


_ 


Jr., etc. (1946) 

dn 1 

di 1 

“ — 

0.00057 ! 

— 

1 

[ 

— 

— 



1 

20 1 

i 

1.4065 j 

— 

_ 


— 

i 

Fenske, Braun, etc. 

(1947) 


Heat constants 


Specific heat 



Cp t” 

Op 

! 1 

C.I -180.16 

0.193 

1 

Ic.m -123.16 

o.:ioo 

1 

1 —59.06 ; 0.353 j Jacobs and 

-174.16 

0.201 

j -117.66 

0.300 

-36.06 0.370 ' Parks (1934) 

-166.86 

0.210 

-107.16 

0.299 

-30.86 'o..372 

-159.06 

0.219 

-101.86 

0.299 

-26.56 ‘ 0.378 

C. II -144.76 

0.318 

L. - 87.16 

0.339 

-21.56 i 0.382 

-128.86 

0.302 

- 81.46 

0.343 

+ 3.24 1 0.407 

- 140.46 

0.315 

- 75.56 

0.344 

11.64 1 0.419 ; 



- 70.06 

0.347 

15.64 1 0.424 



- 64.46 

0.351 

19.54 0.429 

! 

C.I -260.36 

0.00779 

C. Ill -131.82 

0.3062 

Aston, Fink and Schumann 

-249.16 

0.04225 

-121.96 

0.3049 

(1943) (M.W. 70.130) 

-238.56 

0.07693 

-111,41 

0.3029 

,, 

-227.06 

0.1118 

- 99.91 

0.3007 

,, 

-217.46 

0.1355 

L. - 89.08 

i 0.3411 


-209.86 

0.14963 

— 78.38 

0.3455 


-200.55 

0.16609 

- 61.02 

0.3565 


-191.16 

0.17968 

- 50.03 

0.3650 


-178.77 

0.19852 

- 38.29 

0.3741 


-167.12 

0.21292 

- 32.46 

0.3791 


C. II -149.45 

0.3234 

- 20.33 

0.3885 


-140.25 

0.3219 

- 5.15 

0.4014 




+ 0.69 

0.4074 




12.23 

0.4241 




18.24 

0.4305 
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Specific Iieal (continued) 


t° 

Cp 

t° 

Cp 


C. I -261.28 

0.00623 

-98.58 

0.30401 

Douslin and Huffman (1946) 

-250.98 

0.0.3418 

L. -87.41 

0.34255 

„ (M.W, 70.130) 

241.93 

0.06603 

-77.96 

0.34627 

-231.10 

0.09126 

-67.62 

0.35138 


218.22 

0.1336 

-55.56 

0.35906 


211.65 

0.14723 

-45.68 

0.36578 

(Values at other temperatures: 

200.52 

0.16632 

-35.97 

0.37254 

187.69 

0.18550 

-26.44 

0.38025 

see authors) 

- 180.84 

0.19471 

-17.09 

0.38851 

,, 

-173.86 

0.20341 

- 7.93 

0.39787 

,, 

-159.34 

0.22170 

+ 1.05 

0.40672 

,, 

C. Ill -130.09 

0.30811 

9.87 

0.41526 

,, 

-122.85 

-109.33 

0.30590 

0.30411 

26.96 

0.43416 



Heat of raporimiion 


25° 99.631 cal 157g 


Douslin and Huffman (1946) 


Heat of transition cal 157g 

Heat of melting cal 15°/g 

—150”77 : 16.62.') 

—150°77 : 16.646 

—135°09 : 1.1815 
—135°08 : 1.1738 

j 2.0555 

I 2.0753 

Aston,Fink and Schumann (1943) 
Douslin and Huffman (1946) 


Heat of combustion 


25° (cp) 11215.4 cal 157g 


Johnson, Prosen and Rossini (1946) 
(M.W. 70.130) 


METHYL-cycZo-PENTANE C 5 H 9 —CH 3 

Prepared by hydrogenation of methyl-cycZo-pentene, B.E. (1937), or by iso¬ 
merisation of c^c?o-hexane with AlgOg. Wibaut, IIoog, Langedyk, Overhoff 
and Smittenberg (1939). 

Constants: B.E. (1937) 

Critical constants 


t° cr. 

p cr. mm 

d cr. 


259.61 

37364 

0.264 

Kay (1947) 
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HYDROCARBONS 


Saturated vapour pressure: Schmitt (1934) 



p mm 


p mm 


p mm 

-16.30 

16.80 

21.25 

I 

116.3 

50.23 

369.9 

0 1 

41.8 

31.06 

177.4 

60.45 

525.6 

io.8r> 

72.1 

38.45 

238.3 

65.90 

626.9 

19.90 

109.3 

41.30 

265.9 

72.87 

779.6 

21.20 

116.1 

46.13 

318.8 1 

1 

1 

76.65 

873.5 


Boiling point 


71°8 

Hicks-Bruun and Brugn (1931) | 


7r82 

Kay (1947) 

72'=00 

71°89 

Schmitt (1934) 

72°(K) 


-- (10 min ) B.E. (1937) and 

Leg AT (passim) 

Chavanne and Simon (1919) 


Freezing point: — 142*^445 Glasgow Jr., Murphy, Willincham and Rossini 
Triple point: —142°43 Douslin and Huffman (1940) (1946) 


Critical ^solution point in CgHgNHg 


34°0 

WiBAUT, Hoog, etc. (1939) 

.34"7 

34°70 1 

B.K. (unp.) 

1 35'^ 

1 


Hicks-Bkuun and Bruun (1931) 
Chavanne and Simon (1919) 


Density 



d 

1 


d 


0 

0.76737 

B.E. (1937) 

20 

0.7487 

Hicks-Bruun and Bruun 

15 

0.75343 



(1931) 

30 

0.73948 


20 

0.74869 

WiBAUT, Hoog, etc. (1939) 

15 

0.7533 

Chavanne and Simon (1919) 

1 

25 

0.74397 

1 _ 



Viscosity 



T) • IC^ 


15 

534 

B.E. (1937) 

30 

448 

- 


Surface temion 


t° 

y 


t® 

y 


15 

22.74 

B.E. (1937) 

20 

22.17 

WiBAUT, Hoog, etc. (1939) 

20 

22.18 





30 

21.06 

tf 
















POLYMETHYLENES 


189 


Refractive index 


t° 

Her. 

Ha 

D 

Hey. 

Hog. 


He V, 

By 


15 

dn 

1.40975 

1.41023 

— 

1.41254 

1.41649 

1.41760 

1.42064 


B.E. (1937) 

dt 

0.00050 

50 

— 

51 

51 

52 

51 



20 


1.40764 

1.40983 

__ 

_ 

1.41488 


1.41896 

WiBAUT, etc, (1939) 

25 

dn 

_ 

1.40493 

1.40713 

1 

— 

— 

1.41210 


1.41621 

- 

dt 

— 

0.00054 

54 

— 

— 

55 

— 

55 

i 


20 

— 

— 

1.4098 

— 

— 

1 

1 


Hicks-Bruun and 
Bkuun (1931) 


Specific heat: Douslin and Huffman (1946) (M.W. 84.156) 


t° 

■ --1 
Op j 

t° 

Cp 

t° 

cp 1 

1 

t° 

Cp 

C. -260.36 

0.00959 

-180.71 

0.18,390 

-103.11 

0..36072 

-19.12 

0.40906 

-252.24 

0.03246 

-172.22 

0.19476 

- 92.60 

0.36445 

-11.64 

0.41525 

-240.35 

0.07191 

-158.36 

0.21377 

- 82.22 

0.36783 

- 1.66 

0.42415 

-230.16 

0.1002 

-149.34 

0.23143 

- 71.99 

0.37269 

+ 8.11 

0.43355 

. -223.98 

0.1144 

L. -137.06 

0.35484 

- 61.90 

0.37843 

18.13 

0.44441 

-210.07 

0.13934 

-128.27 

0.;i5545 

- 51.99 

0.38458 

28.36 

0.45347 

-203.94 

0.15062 

-117.41 

0.35741 

- 42.23 

0.39068 

34.36 

0.46069 

-189.63 

0.17231 

-111.52 

0.35842 

1 

- 32.15 

0.39844 

1 




{Values at other temperatures: see authors) 


Heat of melting 

19.677 cal 157g 

Douslin and Huffman (1946) 

Heat of combustion 

25° (C;,) 11173.4 

Moore and Parks (19,39) 

25° {Cp) 11183 

Johnson, Prosen and Rossini (1946) 
(M.W. 84.1,56) 


ETHYL-cyrfo-PENTANE C 5 H 9 . 


Constants 

Critical constants 


t° cr. 

p cr. mm 

d cr. 


296.30 

33526 

0.262 

Kay (1947) 


Boilmg poita: 103°45 Kay (1947) 
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HYDROCARBONS 


—138°435 Streiff, Murphy, Zimmerman, Sedlak, Soule, Willingham and 
Rossini (1947) 

—138°460 Glasgow Jr., Murphy, Willingham and Rossini (1946) 


Density: 20” 0.7632 Grosse and Wackher (1939) 


Heut of combmtion 


25° {Op) 11178.2 cal 157g 


Johnson, Prosen and Rossini (1946) 
(M.W. 98.182) 


n-PROPYL-r?/c/o-PKNTAKK G JI, • n-CgH^ 

Heat of cmnbnstion: Johnson, Prosen and Rossini (1946); heat of mporisafion: Osborne 
and Ginnings (1947) 

^^-BUTYL-c^^rfo-PENTANE 

Constants 

Boiling foint 

156°7 Crane, Boord and Henne (1945) 

156°8 Thiry (1925) and Ohavanne and Becker (1927) 


Freezing foint: —108°2 Timmermans; Chavanne and Becker (1927) 


Critical solution point 


in CeHjKHj 

50°5 

Chavanne and Simon (1919) 


51°1 

Thiry (1925) 


Density 



d 


t° i 

1 

d 

1 


14.95 

20.2 

0.7887 

0.7848 

1 

Chavanne and Becker 
(1927) 

_ _ 

i 

j 20 

! 

0.7887 

0.7840 

Thiry (1925) 

Crane, Boord and Henne 
(1945) 


Refractive index 



Ha 

D j 



20 . 

— 1 

1.4318 

— 

(3ranb, Boord and Henne (1945) 

20.35 

1.4292 1 

1.4314 

1.4366 

Chavanne and Becker (1927) 
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BlMETHYL-ci/cZo-PENTANIES 

1,2-m and 4ran8 

Boiling^ melting and critical solution points^ density, viscosity and refractive index Chiurdoglu 
(1938-1944) 

1,1- and 1,2-cid? 

Melting point Streiff, Mijrphy, Zimmerman, Sedlak, Soule, Willingham and Rossini 
\,24rans (1947) 

Melting point Glasgow Jr. (1940) 


Cych-FEKTEm CgHg 

Constants: Huffman, Eaton and Oliver (1948) 


Trifle point: —135°03 ,, 

Freezing point: —135°082 Streiff, Murphy, Sedlak, Willinuham and Rossini 


(1946) 


Derhsity Viscosity Surface tension 



d 


7) -105 


V 


0 

0.79229 

15 

365 

15 

23.28 

La Bruyere (imp.) 

15 

0.77673 

30 

312 

20 

22.65 


30 

0.76103 



30 

21.32 

- 


Refractive index 



He r. 

Ha 

Hey. 

Heg. 

Hev. 


15 

dn 

dt 

1.42228 

0.00056 

1.42266 

55 

1.42542 

55 

1.43072 

56 

1.43609 

58 

La Bruyere (unp.) 


Specific heai: Huffman, Eaton and Oliver (1948) (M.W. 68.114) 



Cp 

t° 

Cp 

t° 

Cp 

t° 

Cp 

C. I -261.07 

0.0112 

C. 11-181.17 

0.27185 

-92.61 

0.34826 

-26.18 

0.38278 

-250.79 

0.04735 

-173.68 

j 0.26936 

-84.84 

0.35007 

-16.39 

0.39102 

-239.80 

0.08789 

—148.67 

0.27696 

-69.17 

0.35584 

- 6.78 

0.39890 

-231.11 

0.1129 

-141.39 

0.28335 

-60.66 

0.35993 

+ 2.66 

0.40762 

-221.05 

0.1399 

L. -109.55 

0.34616 

-46.34 

0.36838 

19.64 

0.42430 

-208.90 

0.1714 

-100.60 

0.34683 

-36.17 

0.37515 

26.68 

0.43216 

-202.10 

0.1884 







-190.27 

0,23975 





i i 


-187.16 

0.28170 





i 




1 

(Values at other temperatures: see authors) 


Heat of mdting 
Heat of transition 


11.80 cal 157g 
1.682 


Huffman, Eaton 


and Oliver (1948) 
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HYDROCARBONS 


l-METHYL-ryr/o-PENTENE Cyi^^-CHg 

Prepared by dehydration of the methyl-c^clo-peritanol obtained from cyclo- 
pentanone. 

Constants: B.E. (1937) 

Boilmg point: 75°85 (10 wm) 0°45 Freezing point: -“]23°35 

dp 


Density Viscosity Surface tension 


j i 

1 d i 

t° 

. 

0 

t” 

y 

0 0.79863 1 

15 

418 

15 

24.32 

15 1 0.78452 ij 

30 : 0.77048 1 

i '1 

30 

359 

■ 

20 

30 ! 

1 

23.82 

22.58 


Refractive index 


t° He r. 

Ha 

1 

1) 1 

Hey. 

Heg. 

11/1 

He V. 

1 

15 j 1.43191 

1.43237 

1.43519 

1.43536 

1.44076 

1.44239 

1.44657 

dn i 







- 1 0.00051 j 

dt j 

51 


52 

53 

54 

54 


Crane, Boord and Henne (1945) have studied a series of alkylpentenes. 


1,5 and l, 2 -DIMETHYL-c 2 /oiro-PENTENES 

Prepared by dehydration of 1,2 dimethyl-e«/c2o-pentanol 1, by means of formic 
acid. 


Constants: Chiurdoglu (1938) 




1,5- 

! 

Boiling point 


95°48—95°60 

lOS^OS 

Freezing point 


—118°1 Timmermans 

—91 °3 Timmermans 

Density 

{V 

0.79855 

0.81283 


15*= 

0.78512 

0.79948 


20 ° 

0.78055 

0.79501 


30° 

0.77155 

0.78612 

Viscosity 73 • 10® 

15° 

512.7 

535.1 


30° 

437.4 

457.5 

Refractive index 

20 ° 




Ha 

1.43030 

1.44139 


Hey 

1.43311 

1.44436 


up 

1.43972 

1.45142 


By 

1.44508 

1.45717 
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C^ciJo-HEXANE CeHig 

The compounds of the cyc?o>hexane series are prepared by hydrogenation 
of the corresponding benzene derivatives. Traces of benzene in the cyc/o-hexane 
are eliminated by nitration followed by fractional fusion in order to get rid of traces 
of paraffins. The criteria of purity are the freezing point and the critical solution 
point in aniline. 

Constants: B.E. (1926). — Polyphasic equilibria 

Critical constants 


t° cr. 

p CT. mm 

d cr. 


280.2 

[ 

0.2718 

Simon (1938) 

280.7 ! 

— 

— 

Fischkr and Reich el (1943) 

281.0 

30835 

1 — 

Rotinjanz and Nagornow (1934) 


Saturated vafour pressure 


t° 

p mm 


p mm 


p mm 


C. -4.51 

20.55 

4.03 

34.05 

10.03 

48.45 

Rotinjanz and Nagornow 

-2.77 

23.10 

5.09 

.36.30 

10.95 

60,90 

„ (1924-34) 

-1.02 

25.65 

6.14 

38.70 

12.10 

54.00 


+ 1.13 

28.80 

L.6.90 

40.60 

14.08 

69.60 

>1 

2.27 

30.80 

9.12 

46.20 

16.10 

65.70 

If 

3.33 

32.75 






L. 6.32 

40.41 

13.62 

57.73 

20.96 

81.83 

Aston, Szasz and Fink 

9.88 

48.16 

17.64 

69.96 

— 

— 

» (1943) 

23.72 

90.96 

36.81 

161.23 

80.74 

757.60 

Dejardin (1919) 

25.65 

98.84 

38.50 

172.96 

80.82 

759.30 

„ 

29.14 

116.06 

42.25 

201.33 

80.89 

760.76 

„ 

32.68 

135.43 

80.35 

750.00 

81.01 

763.50 

,, 

34.06 

143.80 

80.66 

765.59 

81.06 

764.50 


19.915 

77.28 

44.108 

217.22 

79.502 

732.13 

Willingham, Taylor, 

22.657 

87.72 

48.991 

261.73 

80.037 

744.13 

PiGNOoco and Rossini 

26.347 

103.67 

54.884 

324.96 

80.534 

765.32 

„ (1945) 

30.566 

124.66 

60.969 

402.48 

81.093 

! 768.09 

,, 

34.821 

149.39 

67.467 

600.76 

81.582 

779.49 


38.798 

175.91 

74.620 

627.98 




28.87 

114.6 

51.28 

281.9 

74.29 

620.0 

Schmitt (1934) 

33.51 

139.8 

61.26 

403.3 

80.68 

766.3 

9$ 

47.89 

249.6 

69.71 

536.6 



99 

30 

121.60 

60 

271.80 

70 

543.96 

Scatchard, Wood and 

40 

184.61 

60 

389.29 

80 

1 743.27 

Mochel (1939) 


Timmermans 13 
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The measurements of Rotinjanz and Nagornow (1934) seem to be made 
carefully, but some of their values do not agree well with those of other authors. 


Boiling foint 


80°70 

Grimm (1929) 

80°77 

Thiry (1925) 

80°738 

Willingham, Taylor, etc. (1945) 

80°80 

B.E. (1926) 

8()'^738 

Forziati, Glasgow Jr., Wil- 

80°8 

Richards and Barry ()9I5) 


LiNGHAM and Rossini (]946) 

80°8 

Harrison and Berg (1946) 

80^739 

ScATCHARD, WooD and Mochel 

80°84 

Schmitt (1934) 


(1939) 

80°84 

Gjaldbaek and Hildebrand 

80°75 

Rotinjanz and Nagornow (1934) 


1 (1949) 

80°75 

i 

Lecat (passim) 

80°85 

Dejardin (1919) 


II (10 mm) 
dp 


0°434 

Schmitt (1934) 

0°444 

Dejardin (1919) 

0*^437 

Willingham, Taylor, etc. (1945) 

0°45 

B.E. (1926) 

0°44 

Grimm (1929) 




Freezing point. 


6°48 

Eckfeldt and Lucasse (1943) 

6°664 

Glasgow Jr., Murphy, Willing- 

6^541 

Forziati, Glasgow Jr., etc.(1946) 


ham and Rossini (1946) 

6°66 

Thiry (1925) 

6°63 

Rotinjanz and Nagornow 

6°55 

B.E. (unp.) corr. B.E. (1926) 

6*^68 

(1924-34) 

Aston, Szasz and Fink (1943) 


Triple point: 6°32/40.41 mm Aston, Szasz and Fink (1943) 


Melting curve 



p kg/cm* 


p kg/cm® 


6.65 

1 

35.00 

546 

Deffet (1935) 

10.00 

66.5 

40.00 

647 


16.00 

163 

45.00 

748 


20.00 

260 

60.00 

847 

>9 

26.00 

355 

65.00 

948 


30.00 

449 





Transition point: ~87°07 Ajston, Szasz and Fink (1943) 
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Critical solution point 


in CeHgNH 


sro 


B.E. (1926) 


Isotherms between 2® and 300°, and from 4 to 100 atm : Rotinjanz and Nagornow 

(1934) 


Constants of state 


Density 



d 



d 


15 

0.78310 

B.E. (1926) 

7.00 

0.79063 

Rotinjanz and Nagornow 

30 

0.76928 


16.12 

0.78221 

„ (1934) 

60 

0.74060 


25.08 

0.77384 


15.00 

0.78315 

Mass ART (1936) 

40.21 

0.7.5942 


33.15 

0.76616 


50.95 

0.74416 


43.35 

0.75454 


78.05 

0.72215 


64.05 

0.73661 


16.0 

0.7823 

HiicKEL and Harder 

79.20 

0.72160 


46.0 

0.7,540 

(1947) 

99.20 

0.70080 


20 

0.778,53 

Forztati, Glasgow Jr., 

13.5 

0.7844 

Eykman (1906) 

25 

0.77389 

„ etc. (1946) 

13.5 

0.7843 

Sabatier and Senderens 

20.0 

0.7783 

MICHIELEWIOZ (1938) 



(1905) 

26.0 

0.77383 

ScATCHARi), Wood and 

15.0 

0.7830 

Chavanne and Van Ris- 



Mochel (1939) 



SEGHEM (1922) 

30.0 

0.76914 


15 

0.7820 

Thiry (1925) 

30.0 

0.7692 

Chav ANNE and Van Rys- 

15.9 

0.7824 

Eykman (1909) 

i 


SEGHEM (1922) 

Viscosity 





t° 

TJ-IO*^ 

i 

1 

1 t° 

7)-15^ I 

• 

15 

1056 

B.E. (1926) 

17 

1030 

Drapier (1911) 

30 

820 

,, 

22 

930 

it 

60 

534 


27 

860 





32 

790 





35 

750 

- 


Surface tension 



V 

1 

1 

1 

y 

y 


15 

26.64 

Hbnnaut-Roland and Lek 

20 

25.2 

Smith (1944) 

20 

24.99 

(1931) 




30 

23.82 

tt 
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Refractive index 



He r. 

Ha 

D 

Hey. 

Heg. 

H|8 

He V. 

Hy 


16 

1.42633 

1.42670 

1.42886 

1.42914 

1 

' 1.43348 

1.43430 

11.43762 

1.43870 

B.E. (1926) 

dn 

dt 

— 

0.00052 

52 

52 

1 

54 

— 

— 


13.5 

_ 

1.42777 

_ 

_ 

_ 

1.435.31 

_ 

1.43972 

Sabatier and Sen- 

44.6 

— 

1.41056 


-- 


1.41785 

— 

1.42214 

DERENS (1905) 

dn 

df 

— 

0.00055 

— 

— 


56 

— 

56 

- 

20 

_ 

1.42405 

1.42630 

_ 

_ 

1.43157 

_ 

1.4.3592 

Wibaht, etc. (1939) 

25 

dn 

— 

1.42134 

1.42358 

_ 


1.42878 

— 

1.43310 

- 

dt 

— 

0.00054 

54 

— 


55 

— 

56 

- 

20 


_ 

1.42623 

_ 



_ 


Forziati, etc. (1946) 

25 

dn 

— 

— 

1.42354 

— 

— 

— 

— 

— 


dt 

— 

— 

0.00054 

— 

— 


— 

— 


14.8 

— 

— 

1.4292 

j 

— 


— 

~ 1 

HTiicKEL and Har¬ 
der (1947) 

16.1 

— 

1.42626 

— 


— 

1.43381 

— 

1.43820 1 

Eykman (1906) 

20 


1.4242 

— 

1 


—■ 


__ 1 

Michielbwicz (1938) 

20 

1 

1 

1 

! 



1.4263 

i 

i 

i 

! 

1 



1 

1 

Harrison and Bero 
(1946) 


Dielectric constant 


t'’ 

1 ^ 


e 1 


e 

i 

6.5 

2.044 

16.75 

i 

2.028 

31.5 

2.005 

Hadamard (1937) 

7.16 

2.0435 

17.35 

2.027 

34.8 

2.0015 

7.6 

2.0426 

18.7 

2.025 

37.0 

1.996 


14.7 

2.031 

23.3 

2.0175 

38.15 

1.9945 


16.4 

2.030 

28.1 

2.010 




5 

2.046 

15 

2.034 

25 

2.0199 

Le Fi5VEE (1938) 

25 

2.012 



1 


PlETTE (unp.) 











Heat constants 

Specific heat 


POLYMETHYLENES 


197 


t° 

Q.p 

t° 

c> 


22.50 

0.506 

41.40 

0.518 

Dejaruin (1919) 

29.70 

0.512 

50 

0.524 


-260.43 

0.0067 

-111.86 

0.2381 

Aston, Szasz and Fink (1943 

-251.80 

0.0288 

- 101.84 

0.2528 

(M.W. 84.166) 

-241.61 

0.0575 

- 92.33 

0.2683 


-229.97 

0.0871 

C. II - 81.86 

0..3066 

,, (Values at other 

-219.98 

0.105 

- 71.70 

0.3106 

„ temperatures: see 

-209.29 

0.1211 

- 61.18 

0.3167 

„ authors) 

200.26 

0.1337 

- 49.75 

0.3250 


-190.29 

0.1462 

38.95 

0.33.31 


-179.71 

0,1589 

- 18.37 

0.3510 


-170.03 

0.1691 

- 7.76 

0.3638 


- 160.96 

0.1799 

- 2.03 

0.3674 


-151.30 

0.1906 

L. -1- 11.73 

0.4333 


-1.37.00 ! 

0.2068 

15.63 

0.4382 


-121.67 

0.2243 

19.30 

0.4411 

i 


Heal of vaporisation 

Heat of melting 
Heat of transition 
Heat of cambiLstion 


25° 


93.821 cal 
94.82 
7.466 
19.006 


I 

157g j Osborne and Ginnings (1947) 
„ j Aston, Szasz and Fink (1943) 
! *> 


25° (cp) 11126.7 
25° (cp) 11132.6 


Moore and Parks (1939) 

Johnson, Prosen and Rossini (1946) 
(M.W. 84.156) 


METHYL-c^cio-HEXANE CeHn -CHg 

In order to obtain pure methyl-cycZo-hexane, it is necessary to hydrogenate 
toluene which has been purified by sulphonation to get rid of the paraffins. 
Otherwise, it would be difficult to eliminate the latter from the methyl-cycfo- 
hexane. 


Constants: B.E. (1926) — Polyphasic equilibria 

Critical constants 


t° cr. j 

1 p cr. atm. 

d cr. 


299.13 

34.322 


Kay (1947) 

299.6 

— 

0.2666 j 

Simon (1938) 
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Boiling point 


100°8 

Hicks-Bruun and Bruun (1932) 

100°83 

Parks and Huffman (1930) 

100°8 

Bromiley and Quiggle (1933) 

100°934 

Forztati, Glasgow Jr., Willin- 

100°8 

Harrison and Berg (1946) 


GHAM and Rossini (1946) 

100°80 

Richards and Hargreaves 

100°94 

Kay (1947) 


(1944) 

100°96 

B.E. (unp.) corr. B.E. (1926) 


dt 

dp 


(10 mm) 


0°4671 

0°48 


Farztati, Glasgow Jr., etc. 

B.E. (unp.) (1946) 


0‘^49 


WiBAUT, Hoog, etc. (1939) 


Freezing point 


-126°35 

WiBAUT, Hoog, etc. (1939) 

j -126°591 

Forziati, Glasgow Jr., etc. 

-126°4 

Timmermans, Van der Horst 


(1946) 


and Kamerlingh Onnes (1922) 

-126°596 

Glasgow Jr., Murphy, Wil¬ 

-126°44 

Hicks-Bruun and Bruun 
(1932) 

■ 

lingham and Rossini (1946) 


Triple point: — r26°58 Douslin and Huffman (1946) 

Critical solution point 


in C,Hg-NHj 

41°0 

B.E. (1926) 


4ro 

Hicks-Bruun and Bruun (1932) 


Constants of state 


Density 


t° 

d 


t° 

d 


-95.1 

0.86893 

Mass ART (1936) 

0.0 

0.7868 

Chavanne and Van Rys- 

-63.5 

0.84144 




seohem (1922) 

-45.2 

0.82561 


15.0 

0.7737 

,, 

-22.9 

0.80638 


30.0 

0.7606 


0 

0.78650 

if 

0 

0.78650 

B.E. (1926) 

16.00 

0.77340 

a 

15 

0.77340 

,, 

29.95 

0.76046 


30 

0.76030 

,, 

45.20 

0.74702 


16.3 

0.7725 

Eykman (1906) 

60.70 

0.73360 


16.9 

0.7718 

,, 

79.75 

0.71660 

»» i 

20 

0.76925 

Hicks-Bruun and Bruun 

99.50 

0.69825 




(1932) 

20 

0.76944 

WiBAUT, Hoog, etc. | 

20 

0.7693 

Bromiley and Quiggle 

25 

0.76512 

(1939) 



(1933) 

25 

0.76496 

Kretschmer and 

20 

0.76936 1 

Forziati, Glasgow Jr., 



WiEBE (1949) 

25 

0.76501 

„ etc. (1946) 
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Viscosity 






IS 

O 


16 

1 

777 

B.E. (1926) 

15 

780 

Chavannk and Van Rys- 

30 

639 


30 

627 

SEGHEM (1922) 


Surface tension 



y 

1 

! 

lt“ 

! 

y 


15 

24.43 

Hennaut-Roland and Lek 

120 

23.73 

WiBAUT, Hoog, etc. (1939) 

20 

30 

23.82 

22.72 

n (1931) 

i 

|20 

! 

23.74 

Desreux (1935) 


Refractive index 



He r. j Ha 

D 

[ 

Hey. 

Heg. 


He V. 

By 


1*'5 

1.42293 :1.42305 

1.42555 

1.42570 

1.42997 

1.43072 

1.43440 

].43510 

B.E. (1926) 

(In 

It 

— ! 0.00047 

i 47 

47 

— 

48 


49 

- 

20 

~ 1 1.42085 1 

1.42310 

_ 

_ 

1.42836 

_ 

1.43285 

WiBAUT, Hoog, etc. 

25 

— 11.41838; 

1.42063 


— 

1.42588 

— 

1.43022 

„ (1939) 

(In 

(It 

— i 0.00049 

1 * 

49 


— 

50 

— 

53 

•• 

20 

_ 

1.42305 

_ 

_ 

_ 

_ 

_ 

Forziati, Glasgow 


1 



1 




Jr., etc. (1946) 

25 

- ( - 

1.42056 

__ 

— 

~ 

— 

-- j 


dn 

dt 

1 ' 

0.00050 

— 

— 

— 

— 


- 

20 

I 

i 

1 1.4230 






Harrison and Berg 




1 




(1946) 

20 

— — 

1.4231 

_ 

_ 

— 

— 

— 

Marschner and 


i 







Cropper (1946) 

20 

_ i 

1.42312 

i 

— 

— 

— 

— 

B.E. (1949) 

20 

_ i _ 

1.4232 


_ 

— 

— 

— 

Bromiley and Quio- 


i 

! 






GLE (1933) 

20 

_ ! _ 

1.4234 

i 

_ 

_ 

_ 

— 

— 

Hicks-Bruun and 








Brbun (1932) 

30 

1 

1.4182 

_ 

_ 

_ 

_ 

_ 

Richards and Har¬ 


1 






graves (1944) 

25 

i 

1.42059 

__ 

_ 

_ 

_ 

— 

Kketschmer and 


j 





! 

^VlEBE (1949) 
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Heat constants 


Specific heat 



Qp 

t° 

Cp 



j 

C. -173.96 

0.162 

L. -121.76 

1 

0.339 

-43.76 

1 0.389 

Parks and Huffman 

-167.66 

0.170 

-116.06 

0.343 

-28.26 

1 0.400 

„ (1930) 

-159.56 

0.178 

-102.86 

0..351 

-13.16 

0.412 


-160.96 

0.179 

- 90.56 

0.359 

4- 2.24 

0.426 


-154.96 

0.186 

- 73.76 

0.368 

12.04 

0.436 


-148.66 

0.196 

- 58.86 

0.378 

21.04 

0.443 


-143.16 

0.205 





- 

C. -260.97 

0.00794 

-222.23 

0.09359 

L. -118.07 

0.34314 

Douslin and Huff- 

-259.57 

0.01039 

-217..34 

0.1014 

-112.55 

0.34599 

MAN (1946) (M.W. 

-258.88 

0.01179 

-215.09 

0.10493 

-107.84 

0.34793 

98.182) 

-257.13 

0.01576 

-208.10 

0.11549 

-102.40 

0.35160 


-256.47 

0.01720 

-201.29 

0.12484 

- 97.79 

0.35422 


-253.24 

0.02538 

-195.25 

0.13312 

- 92.42 

0.35681 


-253.14 

0.02562 

-188.75 

0.14221 

- 86.96 

0.36001 


-249.20 

0.03605 

-181.80 

0.15134 

- 75.36 

0.36677 


-248.32 

0.03666 

-174.51 

0.16030 

- 64.00 

0.37360 


-245.16 

0.03839 

-166.32 

0.17093 

- 51.95 

0.38215 


-244.43 

0.04661 

-157.10 

0.18264 

- 26.88 

0.40200 


-240.83 

0.05724 

-147.47 

0.19458 

- 13.94 

0.41305 


-240.77 

0.05743 

-137.53 

0.20716 

- 0.49 

0.42523 


-235.56 

0.06905 

-135.77 

0.20923 

4 12.60 

0.43731 


-229.96 

0.08004 

-130.a5 

0.21774 




-223.74 

0.09115 




1 



Heat of ixiporisation 

25° 86.071 cal 167g 

Osborne and Ginnings (1947) 

Heat of melting 

16.24 

Parks and Huffman (1930) 


16.432 

Douslin and Huffman (1946) 

Heat of combustion 

25° (0,) 11113.8 

Johnson, Prosen and Rossini(1946) 
(M.W. 98.182) 


/«)-PROPYL-cyc/o-HEXANE CeHn—CHlCHg)^ 

Boiling, freezing and critical solution points, density and refractive index: Wibaut, Hoog, 
Langbdijk, Overhoff and Smittenbebg (1939). 

Freezing poirU: Steeifp, Murphy, Zimmerman, Sedlak, Soule, Willingham and 
Rossini (1947). 
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ETHyj.-r^cJo-HEXANE 


Constants: Huffman, Todd and Oliver (1949) 
Freezing 'point: ™111°3194 
Specific heat: (M.W. 112.208) 


t° 

Cp 

t° 

Op 

1 1 

1 t° ! 

1 i 


C. -261.16 

0.009946 

i -183.26 

' 0.1.5378 

L. -105.81 

0.:U86S 

-253.43 

0.02881 

I - 169.29 

0.16919 

- 93.21 

0.3.5578 

-242.78 

0.05597 

1 -163.16 

: 0.17637 

- 80.09 1 

0.36293 

-231.40 

0.08043 

! -149.99 

; 0.19188 

- 49.82 ' 

0.38.368 

-219.36 i 

0.10214 

-140.61 

1 0.20265 

8.03 

0.41874 

-212.26 

0.11315 

j -132.57 

! 0.21217 

4 6.24 

0.4.3214 

-198.32 

0.13254 

1 -125.01 

i 0.22109 

j_ _ i 

4 26.03 : 

0.45225 


(othrr values, see authors) 


Heat of vaporisation: (25°) 86.207 cal 157g Osborne and Ginnings (1947) 
Heat of melting: 17.750 „ Huffman, Todd and Oliver (1949) 


1,1 and 1,2 ^mn5-DIMETHYL-c?/cZo-HEXANES 
l, 2 -Diinetliyl-c 2 /ci!o-hexane is prepared by hydrogenation of dimethylliydro- 
resorcin. The other dimethyl-cycfo-hexanes are obtained by hydrogenation of th(^ 
corresponding xylenes. 

Constants: Miller (1935) 

__ 1,1-dimethyl j 1,2-dimethyl traris 


! 12:^70 

--88°172 Huffman, Todd 

and Oliver (1949) 

I -~88°180 Streiff, Murphy, 
i Zimmerman, Sedlak, Soule, 
i Willingham and Rossini (1947) 
I -89°4 Miller (1935) 
i — Huffman Todd 

and Oliver (1949) 

48°3 

0.79188 

0.77601 

863 

I 697 


Refractive index 

18°8 

• 

26°4 

dn 

di 

18°8 

(hi 

; h 

Her. 
Hey. 
He V. 

1 

1.42680 

1.42969 

1.43822 

1.42369 

1.42636 

1.43489 

0.00042 

43 

44 

1.42493 

1.42768 

1.43641 

1.43171 0.00042 

1.42443 43 

1.43331 1 41 

i_ 


Boiling point 
Freezing point 


Transition point 

Critical solviion point 
in CeHg-NHa 

Density 0° 

20 ^^ 

Viscosity y\ • 10® 16° 
30° 


119°8 

~33°349 

-~33°54 


-34°1 

- 120°01 


46°4 

0.79709 

0.78073 

1200 

998 
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Heat Constants: Huffman, Tood and Oliver (1949) 


Specific heat: (M.W. 112.208) 

1,1-dimethyl | 1,2-dimethyl trans 


t° 

Cp 

t° 

Cp 

t° 

Cp 

t° 

cp 

C.-259.06 

0.01347 

C. II -119.01 

0.29664 

C.-261.17 

0.00737 

-113.84 

0.23398 

-254.18 

0.02635 

j - 83.12 

0.32495 

-253.67 

0.02425 

-111.70 

0.23591 

-243.19 

0.06450 

- 55.91 

0..^4837 

-242.66 

0.05200 

L. - 89.48 

0.35294 

-230.28 

0.07892 

- 40.54 

0.36301 

-221.86 

0.09227 

- 71.31 

0.36451 

-222.50 

0.09089 

L. - 30.42 

0.39297 

-211.03 

0.10898 

- 48.11 

0.37962 

-211.40 

0.10671 

- 22.59 

0.39946 

-199.47 

0.12564 

- 24.83 

0.39782 

-197.47 

0.12528 

- 12.30 

0.40913 

- 181.07 

0.15115 

- 4.40 * 

0.41663 

-185.67 

0.14140 

- 2.24 

0.41870 

-172.54 

0.16181 

+ 2.75 

0.42351 

-172.11 

0.15910 

4 7.62 

0.42803 

-162.46 

0.17460 

11.67 

0.43213 

-161.00 

0.17385 

30.37 

0.45152 

-152.70 

0.18690 

20.45 

0.44112 

-151.71 

0.18606 



-142.24 

0.19979 

28.28 

0.44964 

-142.12 

0.19857 



-132.50 

0.21217 







-123.93 

0.22202 

(other values, see 





-117.42 

0.29966 

authors) 

Heat of transition: | 

1 12.747 cal 157g | 

_— 




Heat of melting: j 

4.308 „ 

1 

1 22.348 cal 157g 



l,2-DIMETHYL-c2/cto-HEXANE m C 6 Hio(CH 3)2 cis 

Constants 


Saturated vapour pressure: Willingham, Taylor, Pignocco and Kossini (1945) 


t° 

p mm 

t^ 

1 

p mm 

t° 

p mm 

t'^ 

p mm 

49.185 

47.65 

67.742 

103.66 

93.548 

261.76 

128.315 

732.11 

53.413 

57.42 

72.533 

124.67 

100.258 

324.96 

128.926 

744.08 

57.094 

67.25 

77.402 

149.44 

107.192 

402.45 

129.491 

755.27 

60.429 

77.29 

81.921 

175.90 

1 114.600 

500.73 

1.30.125 

767.98 

63.543 

87.73 

87.974 

217.18 

122.639 

627.94 

i 

130.684 

779.38 


Boilimj point 


129°728 

130°04 

di 

-~ j ^( 10 mm ) 0°4988 Forziatt, Glasgow Jr., 
Miller (1935) 

Willingham and Rossini (1946) 

Freezuig point 



-49‘’882 

Huffman, Todd and Oliver 

-50°1 

Miller (1935) 

-50^^00 

(1949) 

' Streiff, Murphy, Zimmerman, 
Sedlak, 8oule, Willingham 
and Kossini (1947) 

-50°211 

Forziati, Glasgow Jr., Wil- 
lingha*m and Rossini (1946) 


Transition point: —lOO'^GG Huffman, Todd and Oliver (1949) 
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Density 



d 


1 

d 


0 

0.81311 

Miller (1935) 

20 

0.79627 

Forziati, Glasgow Jr., etc. 

20 

0.79625 


25 j 

0.79222 

(1946) 

Viscosity 


7) • 10* 1 





15 

1188 

Miller (1935) 




30 

925 






Refractive index 



He r. 

D 

Hey. 

Heg. 


18.8 

1.43387 i 

_ 

1.43663 

1.44548 

Miller (1935) 

26.4 

1.43061 

— 

1.43343 

1.44211 


dn 

dt 

0.00043 


0.00042 

0.00044 


20 

_ 

1.43596 


— 

Forziati, Glasgow Jr., cto. 

25 

— 

1.43358 


1 

,, 

(ki 

dt 

— 

1 0.00048 

1 


1 



Specific heat: Huffman, Todd and Oliver (1919) (M.W. 112.208) 


... ■ 1 

Cp 


(’p t“ 

! cp 

t° Cp 

1 

C. I -261.24 

0.00778 


-131.50 

0.21109 C.II -260.971 

0.01333 

-172.86 0.296.30 

-252.56 

0.02888 


-121.23 

0.22286 '(unst).-252.55 

0.03645 

-164.26 0.29767 

-242.83 

0.05319 


-119.44 

0.22533 -241.07 

0.06405 

-148.06 0.30353 

-232.56 

0.07427 

C. II 

- 97.68 

0.33139 - 222.56 

0.09661 

-139.77 0.30729 

-220.98 

0.09401 


- 88.93 

0.33481 -212.73 

0.11188 

-131.63 0.31094 

-213.20 

0.10600 


- 70.48 

0.34736 -203.53 

0.12557 

-122.40 0.31498 

-201.64 

0.12278 


- 57.47 

0.35675 -195.58 

0.13796 

-111.39 0.320&5 

-190.22 

0.139(K) 

L. 

- 44.86 

0.38749 -182.77 

0.16777 

-106.60 0.32397 

-182.44 

0.14957 


- 29.41 

0.39896 -179.19 

0.23983 


-170.18 

0.16533 


- 11.14 

0.41453 -178.59 

0.30197 


-159.20 

0.17876 


4- 2.50 

0.42643 


(other values. 

-141.88 

1 

0.20000 


25.66 

0.44857 

! 


see authors) 


Hexit of vaporization 

25° 84.589 cal 15°/g 

Osborne and Ginninos (1947) 

Heat of transition 

16.696 

Huffman, Toud and Oliver (1949) 

Heat of melting 

3.5042 
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1,3 and l,4>DIMETHYL-cycZo-HEXANES CeHio(CH 3)2 


Constants: Miller (1935) 



1,3 trans 

1,3 cis 

1,4 trans 

1,4 cis 


Boiling point 

120°4 

]24°9 

119°63 

124°59 

Miller (1935) 

Freezing point 


-75°560 

~36°92 

-87°426 

Streiff, Murphy, Zim¬ 
merman, Sedlak, Soule, 
Willingham, and Rossini 
(1947) 

Critical solution point 

-90°097 

1 

- 75°567 

~36°943 

~87°427 

Huffman, Todd and 

Oliver (1949) 

in CeHfi-NHa 

1 51°7 

46°3 

52°7 

46°9 

Miller (1935) 

Density 0° 

0.78251 

0.80022 

0.77913 

0.79925 

,, 

20° 

0.76628 

0.78348 

0.76264 

0.78271 


Viscosity 75 • 10® 15° 

665 

888 

749 

933 

,, 

30° 

556 

722 

614 

749 



Refractive index 



1,3 trans 

1,3 

cis 1 

1 1,4 trans 

1,4 cis 

00 

0 

00 

26°4 

18°8 

26°4 I 

18'’8 

26°4 

18^8 

26°4 

Hpt. 

1.42099 

1.41772 

1.42835 

1.42495 j 

1.41887 

1.41556 

1.42755 

1.42425 

Hey. 

1.42376 

1.42047 

1.43099 

1.42765 

1.42160 

1.41827 

1.43029 

1.42700 

Heg. 

1.43254 

1.42919 

1.43972 

1.43645 1 

1.43033 

1.42697 

1.43917 

1.43568 


Heat Constants: Huffman, Todd and Oliver (1949) 


Specific heat: (M.W. 112.208) 


1,3 trans 

1,3 cis 

1,4 trans 

1,4 

cis 

t° 

Op 

t° 

Op 

t° 

Op 

t° 

Op 

-260.75 

0.009866 

C. -269.98 

0.01111 

C. -259.20 

0.01146 

C.-260.87 

0.00839 

-253.70 

0.03558 

-254.23 

0.02604 

-252.77 

0.02698 

-253.99 

0.02527 

-242.72 

0.03683 

-243.30 

0.05447 

-242.86 

0.05164 

-241.05 

0.05871 

-232.43 

0.07578 

-233.30 

0.07510 

-230.77 

0.07649 

-230.57 

0.07971 

-213.88 

0.10602 

-221.23 

0.095269 

-212.12 

0.10695 

219.37 

0.098620 

-204.84 

0.11962 

-211.79 

0.10966 

-197.67 

0.12831 

-212.17 

0.10955 

-191.21 

0.13904 

-198.15 

0.12921 

-182.48 

0.15037 

-192.92 

0.13653 

-181.75 

0.16190 

-190.78 

0.13969 

-170.17 

0.16632 

-180.62 

0.15341 

-167.80. 

0.16994 

-183.07 

0.15019 

-162.78 

0.17614 

-172.50 

0.16345 

-159,68 

0.18016 

-172.02 

I 0.16454 

-153.53 

0.18839 

-161.99 

0.17674 

-143.67 

0.19986 

-164.62 

0.17508 

-138.13 

0.20775 

—153.79 

0.18679 

-127.41 

0.21972 

-137.33 

0.20777 

-130.72 

0.21708 

-128.54 

0.21677 

-120.64 

0.22817 

-121.31 

0.22646 

-122.34 

0.22768 

—110.44 

0.23635 

-112.36 

0.23838 

-110.48 

0.24176 

- 97.39 

0.26129 

L.- 83.67 

0.37130 

-106.12 

0.24533 

-101.95 

0.25216 

- 72.39 

0.30806 

- 67.01 

0.37949 
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Specific heat: (M.W. 112.208) (continued) 


1,8 irana 


L.- 82.40 
- 70.30 
61.55 
-42.51 
22.52 
^ 3.15 
-I- 7.06 
25.98 


1,3 cifi 

±o i 

t I dp 


0.36771 

0.37518 

0.38085 

0.39381 

0.40931 

0.42653 

0.43544 

0.45427 


L. 


-f 


68.97 

52.49 

22.35 

0.32 

17.77 

26.32 


0.36577 

0.37677 

0.40107 

0.42076 

0.43908 

0.44700 


Heat of melting cal 15"/g 

21.014 II 


2:1.047 


1,4 Irans 


1,4 ci ^ 






L.- 


52.55 

28.39 

11.07 

17.05 

26.09 


0.383711 
0.40069! 
0.41442! 
0.4;i999 I 
0.44908 i 


4- 


ll 


58.50 

49.24 

38.88 

24.84 

4.09 

30.06 


0.38445 

0.39019 

0.39674 

0.40728 

0.43204 

0.45695 


(other values, see authors) 


26.265 


19.823 


CyZo-HEXENE , 

Prepared by dehydration of cycZo-hexanol 

Constants 




Boiling point 


82°76 

i 

Lecat (passim) 

83°1 

Allsopp (1934) 

82^8 

Parks and Huffman (1930) 

83°2 

Harrison and Berg (1946) 

82°84 

Waterman and Van Westen 

83°2 

Huckel and Harder (1947) 


(1929) 



82°9 

Watson and Bircher (1949) 

i 



Freezing point 


-103T)00 

Streiff, Zimmerman, Soule, 
Butt, Sedlak, Willingham 
and Rossini (1948) 

-103°7 

-103^9 

-104‘"1 

Timmermans (passim) 

Sever and King (1933) 

Parks and Huffman (1930) 

Triple point: >“103°49 Huffman, Eaton and Oliver (1948) 

Transition point 

-~134°4 

Parks and Huffman (1930) 

-134'^46 

Huffman, Eaton and Oliver 
(1948) 


Density 



d 



d 

i 


0 

0.8296 

Seyer and King (1933) 

-19.0 

0.8481 

HttcKEL and Harder 

10 

0.8202 

99 

+ 14.7 

0.8158 

(ifH7) 

20 

0.8109 

99 

46.0 

0.7855 


30 

0.8017 


77.6 

0.7564 ' 

(1947) 

40 

0.7921 

- 

20 

0.8110 

Allsopp (19.34) 
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Surface tensiorh 



V 

1 

1 


y 


0 

29.25 

Sever and King (1933) 

-34.0 

33.55 

Huckel and Harder 

10 

27.89 


-19.0 

31.61 

(1947) 

20 

26.64 


0.0 

29.13 

,, 

30 

25.22 


15.2 

27.23 

,, 

40 

23.98 


35.8 

24.76 





56.8 

22.23 

,, 




76.0 

20.09 

,, 



i 

20 

26.6 

Smith (1944) 


Refractive index 



Ha 

1 ^ 


lly 


14.7 

— 

1.4495 

— 

— 

Huckel and Harder (1947) 

20 

— 

1.44644 

— 

— 

Allsopp (1934) 

20 

— 

1.4467 

— 

— 

Harrison and Berg (1946) 

20.05 

1.44360 

1.44637 

1.45312 

1.45874 

Waterman and Van Westen (1929) 

25 

— 

1.4437 


— 

Watson and Bircher (1949) 


Heat constants 


Specific heat 



Cp 


c. 


G. I -268.29 

0,00961 

L. -94.17 

0.34225 

Huffman, Eaton and Oliver (1948) 

-251.98 

0.0252 

-79.22 

0.35010 

(M.W. 82.14) 

-240.17 

0.05977 

-71.08 

0.35479 

„ (Values at other 

-228.34 

0.08866 

-62.38 

0..36018 

,, temperatures: see 

-217.24 

0.1096 

-52.86 

0.36650 

„ authors) 

-210.19 

0.1210 

-43.04 

0.37373 

9? 

-201.79 

0.13242 

-32.51 

0.38215 

j» 

-189.04 

0.14870 

-21.73 

0.39101 


-180.86 

0.15804 

-19.28 

0.39302 


-169.52 

0.16980 

-11.19 

0.39998 


-161.75 

0.17817 

- 0.86 

0.40934 

>> 

-139.06 

0.20489 

+ 0.45 

0.41047 

s» 

C.ll -125.01 

0.28632 

10.44 

0.41979 

>» 

-120.78 

0.29020 

19.43 

0.42858 


-111.63 

0.30393 

27.45 

0.43640 

»» 


Heat of transition 

11.86 cal 157g 

1 

Parks and Huffman (1930) 


12.367 

Huffman, Eaton and Oliver (1948) 

Heat of melting 

9.57 

Parks and Huffman (1930) 


9.582 

Huffman, Eaton and Oliver (1948) 


Pure METHYL-C 2 /cfc-HEXENE has never been studied carefully. 
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1,4-DIMETHYL>cvc^o-HEXENE 

Constants: Chiurdoglu (1938) 

Boiling foint: 128^7 

Freezing 'point: —59^4 Timmermans (passim) 


Density Viscosity Refractive index 



d 

t" 

7 ) • 10 ^ 

1 

Ha 

D 

H/S 

lly 

i 

16 

0.80472 

15 

695 

20 

1.44300 

1.44586 

1.45242 

1.45805 

20 

0.80061 

30 

579 






30 

0.79240 









• Cyclo-nEXADlENE 1,3 CgHg 

Boiling point, density and refractive index Allsopp (1934) 


CH-CH=CH—CH 

CycZo-OCTATETRAENE |,h-CH=Ch4h 

Constants: Scott, Gross, Oliver and Huffman (1949) 


Saturated vapour pressure 



p mm 

t° I 

1 

p mm 


p mm 

0 

1.51 

35 

13.72 

60 

46.79 

15 

4.29 

40 

17.91 

65 

58.20 

20 

5.84 

45 

23.06 

70 

71.89 

25 

7.84 

50 

29.45 

75 

88.13 

30 

10.43 

55 

37.26 




Melting point: —4'"G82 Triple point: — 4®68 


Specific heat: (M.W. 104.144) 



Cp 


Cp 


Cp 


C. -260.36 

0.009813 

^181.21 

0.14197 

-22.22 

0.30602 

(Values at other 

-253.88 

0.02663 

-165.98 

0.15736 

- 7.02 

0.39937 

temperatures: 

-242.61 

0.05602 

-147.50 

0.17568 

L. - 0.19 

0.41101 

see authors) 

-234.64 

0.07241 

-117.66 

0.20428 

4-14.41 

1 0.41888 


-218.70 

0.09700 

- 77.55 

0.24404 

32.97 

0.42959 


-212.28 

-200.10 

0.10555 

0.12039 

- 48.19 

0.27534 

52.20 

0.44101 



Heat of vaporisation 

98.901 cal 167g 


Heat of melting 

25.873 
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TETRALIN or L2,3,4-TETRAHYDRONAPHTHALENE 


Constants 

Saturated capour pressure 


! 

1 ! 

p min 1 j 

1 

p mm 


93.8 

20 ' Herz and Schuftan (1922) 

150.0 

162 

Herz and Schuftan (1922) 

103.0 

30 

167.5 

273 

„ 

140.0 

118 

206.2 

1 _ . i 

740 

.i 



Boiling point 

2()7"^^8 I Herz and Schuftan (1922) 
2()7®57 j .Mair and Stretff (1941) 


MeUing point 

Ij Herz and Schuftan (1922) 

!i — 35'’80 IVlAiR and Streiff (1941) 


iJensitjj 


1 

d 

1 : 

! I-'" 

! 


0.2 I 

0.9842 

Herz and Schuftan (1922) 

24.7 

0.9658 

Herz and Schuftan (1922) 

13.5 

0.9743 

,, 

84.0 

0.9210 

1 


0.9731 

1 

M 1 

! 

1 1 

i 150.0 
! 25 

0.8718 

0.9662 

1 Mair and Streiff (1941) 

i 


Viscosity Surface tension 



1) • 10‘ 


y ' 

1 

1 

y 

1 

1 

1 

25 

2003 

13.3 1 

36.20 

78.45 1 

\ 29.26 

Herz and Schuftan (1922) 

50 

1302 

36.7 

33.62 

179.6 

18.83 

„ 

75 

906.6 

60.0 

31.13 


i 



Befractive index 



Ha 

' D 

1__1 


25 

1.53466 

1.5.3919 

1.55066 1 

Mair and Streiff (1941) 



.... 

5.METHYL-1,2,3,4- 

6.METHYL.1,2,3,4- 



TETRAHYDRO- 

TETRAHYDRO- 



NAPHTHALENE 

NAPHTHALENE 



CioHu-CHj 

^10 Rii 


Constants: Mair and Streiff (1941) 


Boiling point 

234®35 

229°03 

Melting point 

-22®90 

-39°75 

Density 25® 

0.9682 

0.9600 

Befractive index 

26° 

25° 

Ha 

1.53738 

1.52920 

D 

1.64190 

1.53365 

H/? 

1.56326 

1.54498 
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DECALIN or DECAHYDRONAPHTHALENE cis and trans 

Constants 

Saturated valour jyressure: Skyer and Mann (1945) 


Cis II Trans 



p nirn 


1 p min 

! t^' 

p mm 1 

t'-' 

1 p mm 

- :io.o 

0.44 

83.5 

i 38.18 

-29.5 

0.38 1 

()0.0 

1 8.24 

24.1 

0.60 

95.5 

i 55.01 

-19.2 

0.65 

70.0 

12.57 

-11.1 

1.07 

112.4 

] 95.11 

-10.0 

0.86 

80.1 

19.50 

- 0.7 

1.73 

119.4 

1 121.10 

0.0 

1.09 

92.4 

32.81 

0.0 

1.82 

130.7 

j 206.85 

[ 12.0 

1.48 

105.1 

1 54.50 

13.0 

2.87 

152.3 

I 320.65 

1 20.0 

1.82 

109.8 

63.15 

30.9 

6.03 

168.0 

: 489.49 

1 38.0 

3.44 

112.4 

68.66 

38.9 

8.23 

187.1 

i 776.05 

1 43.4 

! 4.00 ; 

124.6 

; 105.21 

51.5 

12.02 

208.8 

1 1280.02 

i 49.9 

i 5.30 1 

148.7 

; 225.82 

59.7 

16.72 

212.9 

i 1396.4 

j 50.4 

i 5.41 

172.7 

' 434.28 

55.3 

20.00 

223.4 

! 1722.3 

i 52.9 

1 6.06 

194.7 

761.02 

74.4 

27.02 

235.3 

! 2145.3 

56.9 

7.31 



Melting point 










Trans 

!’ 




H 

-43^26 i| 

-3r^47 

j 

I 

Sever and Davenport (1941) 

iJensltjj and surface tension 






Cis 



Tram 



j 

d i 

y " 

i 

<1 1 

y 


0 

0.9120 

34.50 !' 

0 

1 0.8849 

1 31.91 

iSeyer and Davenport 

10 

0.9044 

33.36 i! 

10 

0.8775 

I 30.87 

(1941) 

20 

0.8967 

32.18 !i 

20 

I 0.8700 

29.89 

„ (Yalues at other tom- 

30 

0.8892 

31.01 :l 

30 

j 0.8627 

28.87 

,, peratures, s(;e authors) 

Viscosity 








Cis !| Trans 


t" 

Y) • 105 j 

t° 

•») • 10^ 


00.00 

5620 

00.00 

3233 

ISever and Leslie (1942) 

10.00 

4300 

10,00 

2588 

,, 

20.00 

3381 

i 20.00 

2128 

„ (V allies at othiT t(‘mp(> 

30.00 I 

2723 

30.00 

1774 

„ ratures: see authors) 


In a recent publication, Parks and Hatton (1949) give the heat constants 
of the same compounds with samples, melting respectively at — 43'^0(> and — 30°76, 
but they consider these both samples as not very pure since they contain, the 
first 0.4 mole % impurity and the second, 1.1 mole % impurity. 
a-PINENE and /5-PINENE 

Boiling pointy de/nsity, refractive index and rotatory jiower Fuguitt, Stallcti’ aiul Kawkins 
(1942) 

Natural and magnetic rotatory power Rabinovitch (1940) 

Timmermans 14 














2. HALOGENATED DERIVATIVES 


The monohalogcnated derivatives of the paraffins are generally obtained by 
the action of the hydracid on the corresponding alcohol in presence of sulphuric 
acid as dehydrating agent; the crude products are therefore contaminated by 
the alcohol which has been used in the preparation and with which moreover 
many of them give azeotropes. 

It is easy to eliminate these alcohols by washing followed by distillation on 
a water bath over P 2 O 5 , but on progressing in the series, particularly withsecondary 
and tertiary compounds, the low stability of the halogenated derivative, especi¬ 
ally if it contains bromine or iodine, may lead to partial decomposition of the 
product with formation of hydracid and an ethylenic hydrocarbon. 

For iodides, the following method of purification can be recommended: the 
alcohol is caused to react with iodine in presence of red phosphorus; the iodine, 
dried over sodium sulphate, is decolorised by shaking with mercury and distilled 
at ordinary pressure until the density is constant for several successive fractions, 
even after treatment with sodium carbonate. The iodides must be kept in the 
dark. 


A. HALOGENATED DERIVATIVES OF METHANE 

These compounds have been studied a great deal. Most of them are provided 
by industry. 


METHYL FLUORIDE CH3F 

Preparation: This gas is obtained by action of a metallic fluoride on potassium 
methylsulphate or methyl iodide. Moles and Batuecas (1919-20). 


Constants 


Saturated vapour pressure 



p mm 


p mm 


p mm 


-103.30 

150.9 

-82.36 

594.1 

-78.30 

746.2 

Moles and Ba- 

- 87.80 

429.8 

-82.43 

592.9 

-78.20 

757.9 

TUECAS (1929) 

- 87.50 

439.2 

-81.57 

628.3 

-77.70 

774.8 


- 87.08 

465.2 

-81.14 

651.7 

-77.50 

790.2 


- 85.71 

489.1 

-80.47 

663.9 

-75.73 

871.7 


- 85.59 

493.9 

-78.60 

731.4 



** 
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Saturated valour 'pressure (continued) 



p mm 


p mm 


p mm i 

-108.887 

98.50 

-71.699 

1083.30 

-48.742 

3074.66 

Michels and 

-105.887 

124.79 

-69.190 

1229.68 

-47.387 

3249.0 

Wassenaar 

-101.848 

169.56 

-66.908 

1375.45 

-40.372 

4262.84 

.. (1948) 

- 98.222 

220.17 

-64.820 

1519.92 

-31.097 

5953.84 


- 93.383 

306.20 

-62.301 

1710.30 

-25.756 

7127.28 


- 87.838 

437.23 

-58.988 

1987.02 

-21.015 

8309.08 


- 85.309 

509.96 

- 56.384 

2229.69 

-11.374 

11155.28 


- 82.743 

593.03 

-54.920 

2375.91 

- 4.350 

13642.76 


- 80.359 

679.97 

-53.597 

2514.31 

+ 1.235 

15912.12 


- 77.321 

804.61 

-51.926 

2697.01 

! 6.889 

18477.88 


- 74.120 

964.54 

-50.334 

} 

i 

2881.92 

j 15.208 

22841.80 

i 



Boiling point 


-78n4 

(interp.) 

Moles and Batuecas (1920) 

-78°414 


Michels and Wassenaar (1948) 


Weight of the normal litre: 1.54507 g Moles and Batuecas (1920) (corr. val. 1919) 
Molecular weight of the gas: 34.0318 Cawood and Patterson (1936) 

Deviation from Avogadro's law: Aq =: 1.01771 Moles and Batuecas (1920) 


METHYL CHLORIDE CH3CI 

Survey of the thermal properties of methyl chloride; G. Holst (1913) and 
Tanner, Benning and Mathewson (1939). R. Piece and Ch. Courtoy (1947) 
are examining the methods of preparation of this compound; they suggest the 
action of PCI5 on methanol or, even better, direct chlorination of methane to 
obtain a product quite free from dimethylether. 

Constants 


Critical constants 


t° cr. 

p cr. atm. 

d cr. 


143.12 

65.93 

0.353 

Brinkman (1904) 

143.2 

65.85 

— 

Baumb (1908) 
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Saturated vapour pressure 


t" I p mm t° p mm 


I > I 

— 75 j 45 —10 i 11149 Ganeff and Jtjnoers (1948) 

-00 I 121 -5 i 1622 I 

50 i 216 0 I 1945 I 

-40 I :165 +5 I 2315 I 

-30 I 588 I i 

-20 ! 907 I j 

—25 I 729 — ' — i Kamerlincit Onnks and ZAKKZEWSKy( 1904) 


t” 


-47.20 
-39.28 
-30.26 
-14.39 
- 4,65 
-I-10.58 
16.20 
20.58 
26.96 
32.77 
33.18 
39.70 


100.02 

114.96 

130.82 


Boiling point: — 24'^09 Gioiis (1905) 

Freezing point: — 97'’720 Glascjow Jr., Krouskop, Beadle, Axilbrod and 
Kossini (1948) 

Weiglii of tlie nornud Hire: 2.3075 g BaYuecas (1926) 

Deviatimh from Avogadro's law: Aq 1.0244 Batuecas (1926) 

Compressibility of the gas: at 16° Leduc (1898-1909); at 20°6 Holst (1913-1914) 


p atm. p m?n 


0.3173 ! or 241.15 

1 Holst (1913-1914) 

0.4869 370.04 

1 

0.7467 567.49 

' »> 

1.4941 i 1135.52 


2.1536 I 1636.74 


3.658 1 

i M 

4.369 i 

1 

4.992 ' 

1 

5.974 


7.072 


7.118 i 

1 ,, 

8.625 1 

1 

1 ” 


31.44 j Brinkman (1904) 

41.17 I 
53.15 i 
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METHYJi BROMIDE CH^Br 


Constants: Egan and Kemp (1938) 
Saturated vapour pressure 



p iiini 


p nirn 

i 

p iiiin 


12.98 

1 

-30.062 

167 .;}9 

-8.140 

472.50 

-61.91,5 

23.83 

-22.527 

244.67 

-2.279 

601.78 

-52.9i:i 

44.18 

-15.152 

346.44 

•1-1.072 

690.97 

-44.326 

75.34 

-15.144 

346.64 

4-4.522 

i 790.56 

-36.676 

117.09 





Boilimj point Melting point Transition point 

+ 3.407 -93.72 -99'’41 

Weight of the litre: at 20° and 1 atm. 3.9739 g 


Specific heal 


C. I -2.58.-54 ; 0.01.529 I; -166.44 

-255.67 i 0.02155 !! - 160.18 

-251.77 i 0.03028 i -1.53.99 

-247.71 i 0.03907 -147.70 

-244.00 j 0.04629 j- -141.24 

-239.63 j 0.05495 !| -135.10 

-234.89 i 0.06500 ! -129.15 

-228.98 I 0.07423 | -122.93 

-223.37 i 0.08217 ' -116.71 

-217.97 i 0.09062 | -110.76 

-212.03 0.09774 i -107.89 

-206.29 0.1028 ! -104.95 

-200.95 0.1072 i| C. 11 -- 97.95 

-193.62 0.1119 - 96.75 

-190.05 0.1158 - 96.68 

-184.56 0.1197 - 96.28 

-178.63 0.1227 - 95.40 

-172.61 0.1259 


1 " ■" p 

j !: 

i 

4-0 ' 

^ 1 


j 0.1287 ■ 

1,. -88.70 i 

0.1963 

i 0.1311 1 

-83.08 i 

0.1962 

i 0.1332 1 

-76.62 

0.1951 

1 0.1348 j 

-70.24 

0.1948 

0.1371 ;| 

-57.11 

0.1947 

0.1392 i 

-38.42 I 

0.1945 

0.1403 

-26.09 

0.1952 

0.1418 : 

—20.30 

1 0.1962 

0.1432 i 

-14.69 

1 0.1964 

1 0.1442 ;! 

1 - 8.91 

0.1969 

0.1451 ! 

- 2.91 

0.1977 

0.1470 i 
0.1623 ' 
0.1639 i 
0.1660 ! 
0.1652 ! 

0.1729 ' 

1 + 2.43 

j 

1 

1 

i 1 

0.1978 

1 


Heat of vaporisation Heal of melting Heat of transition 

60.2275 cal 15% 15.0542 cal 167g 1.1946 cal 157g 
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METHYL IODIDE CH 3 I 

Gives an azeotropic mixture with 8% of methyl alcohol, boiling at 39®6 
(Holley, 1902). 

Constants: B.E. (1934) 


Saturated va'pour pressure 



p mm 


t^^ 

p mm 


0.1 

142 

Thompson and Linnett (1936)’ 

11.7 

235 

Thompson and Linnett (1936) 

4.3 

171 

” 

34.4 

569 

” 


dt 

Boiling 'point: 42®50 — (10 mm): 0°36 B.E. (1934) and Lecat (passim) 


Freezin>g point: — 66°45 


Density 



d 


1 

1 



0 

2.33504 

B.E. (1934) 

30 

.2.25102 

B.E. (1934) 

15 

2.29300 

*> i 






Viscosity 


Surface tension 




105 


t° 

V 



16 

618 

B.E. (1934) 

15 


30.92 

B.E. (1934) 

30 

460 


20 


30.14 


0 

594 

Linebaeger (1896) 

30 


28.61 


0 

i 593 

Sachanov and Rjakows- 







1 

KY (1914) 







Refractive index 



He r. 

Ha 

Hey. 

Heg. 

H)J 

He V. 

15 

1.52836 

1.52900 

1.53444 

1.54497 

1.64733 

1.65637 

dn 

dt 

0.00066 

65 

66 

66 

66 

67 
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METHYLENE DICHLORIDE CHaCIg 


Constants: B.E. (1932) 


Saturated vapour pressure 


t° 

p mm 

t'’ 

p mm 


-40 

15 

10 

229 

Ganbff and Junoers (1948) 

-30 

28 

15 

284 


-20 

61 

20 

350 

$9 

-10 

88 

25 

429 

if 

- 5 

114 

30 

523 

ft 

0 

145 

35 

630 

ft 

■f5 

183 

40 

755 

» 


Boiling point Freezing point 



dt 

-96‘^5 

Hrynakowski and Szmyt (1938) 

39°95 

-J (10 mm) 0°43 B.E. (1932) 

tip 

-96°8 

B.E. (1932) 

40'=’0 

„ 0°42 Lecat (passim) 



40°21 i 

Ganeff and Jungers (1948) 




Density 


t° 

d 

1 


d 


0 

1.36174 

B.E.\l932) 

30 

1.30777 

B.E. (1932) 

15 

1.33479 


20 

1.3266 

Eftrdto (1938) 

Viscosity 


Surface tension 

t° 

7)- 10» 



y 


15 ^ 

449 

B.E. (1932) 

15 

28.83 

B.E. (1932) 

30 

393 

ff 

20 

28.12 

„ 




30 

26.64 

” 
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Refractive index 



He r. 

Ha 

He y. 

Heg. 


He V. 


15 

1.4243:^ 

1.42466 

1.42721 

1.43186 

1 

1.43297 

1.43694 

B.E. (1932) 

dn 

dt 

0.00054 

54 

55 

55 

55 

57 

20 

■— 

— 

1.4244 

— 

— 

1 

Ewking (1938) 


Specific heat 



Cp 

i 


1 1 


L. -58.0 

0.2767 

1 -29.0 

0.2741 

i 

i - 0.5 0.2788 

Perlu’K (1937) 

-53.8 

1 0.2762 

! -23.7 

0.2741 

;j + 7.9 0.2812 


-46.0 

0.2750 

-19.0 

1 

1 

0.2744 

1 13.7 j 0.2832 

1 19.3 0.2838 

1 I 

1 : 



Heat of combmtion: 20° (cf) 1690.8 cal 157g Eftring (1938) 


METHYLENE HIBROMIDE CHgBrg 
Constants: B.E. (1932) 

Boiling point Freezing point 



di 11 

96°95 

(10 mm) 0°42 |j -52°7 

97°0 

„ 0'’42 Lecat (passim) || 


Derhsity Viscosity 



d 

t” 

YJ • 10^ 

0 

2.54852 

B.E. (1932) 

15 

108.9 

15 

30 1 

2.50986 

2.47133 


30 

91.6 


Refractive index 



1 He r. , 

Ha 

Hey. 

Heg. 

Kf) 

He V. 

15 

1.53950 

1.64012 

1.54463 

1.55299 

1.55502 

1.56163 

dn 

dt 

0.00054 

54 

54 

55 

55 

57 
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METH YLENE DIIODIDE CILJ. 

This compound decomposes a-t the boiling point. 

Constants: B.E. (1932) 

Freezincj foint: G°10 (stable form) 

5^00 (metastable form) 


Melting curve: Deffet (1935) 


Form 1 


Form II 


Form III 


Transition curve: Deffet (1935) 
!; II -> III 



p kg/cjm^ 


p kg/cm^ ji 

II 

p kg/cm® 


6.10 

1 

5.(50 

1 

14.00 

454 

-6.5 

7.IK) 

108 

9.00 

190 

15.00 

506 

-0.2 

8.30 

130 

1 10.80 

282 

16.90 

.596 

+2.30 

9.60 

202 

! 11.90 

340 

18,40 

690 

6.80 

10.00 

220 

]3.00 

412 

20.30 

786 

1 

12.30 

348 

14.00 

454 

22.50 

900 


13.20 

390 






14.80 

478 






17.50 

620 





i 

18.50 

670 





I 

20.CK) 

752 

i 




li 

24.00 ! 

954 


I 




25.00 i 

1 

1020 




i 


1 

200 

300 


8.35 

10.80 

12.90 


330 

382 

430 


Density 


Viscosity 



d 



TJ* 10^ 

15 

3.3345 

B.E. (1932) 

15 

304.3 

20 

3.3212 


30 

239.2 

30 

_ 

3.2944 

1 




B.E. (1932) 


Refractive index 




Ha 


15 

dn 

dt 


1.73403 

0.00061 


D 


1.74428 


He y. 


1.74461 

64 


H/i 

1.77161 


67 
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TRICHLOEOMETHANE or CHLOROFORM CHCl. 

Purificatiofi: B.E. (1926) 

Very pure chloroform is unstable in the presence of air; it tends to oxidise 
with formation of phosgene and hydrochloric acid (Clover, 1923; Allport, 
1931). Determination of the impurities and study of the stability of chloroform 
(Gillo, 1938). lonisable chlorine is determined in the form of silver chloride by 
nephelometry or by titration. 

Gillo (1938) showed that it is hardly possible to reduce the concentration 
of COClg below 3 • 10“^%, which appears to indicate that the chloroform decom¬ 
poses even during its purification. It is easy to obtain the fifth degree of purity 
(/^t “ 0‘"00()) as shown by the ebulliometer of Swietoslawski. 

The pharmaceutical product contains about 1 % of ethyl alcohol which acts 
as stabiliser; it is hardly possible to remove this impurity by distillation since 
there is an azeotropic mixture which contains 7 % of alcohol and boils only 
1°5 lower than pure chloroform (Wade and Finnemore, 1904). It is therefore 
necessary to eliminate the alcohol by distillation with phosphoric anhydride; 
the danger of this operation, especially if carried out in presence of air, lies in 
the liberation of traces of hydrochloric acid, which can only be eliminated by 
treatment with sodium carbonate (Timmermans, 1910). These conditions make 
the preparation and especially the conservation of pure chloroform a somewhat 
difficult matter; it keeps best in sealed tubes, protected from the air and in the 
dark. 

Alcohol lowers the density and hydrochloric acid raises it; the density is an 
excellent criterion of purity. 

Constants: B.E. (1926). — Polyphasic equilibria 

Critical constants. Chloroform decomposes at the critical temperature. 


Saturated vapour pressure 



p mm 

t® 

i 

p mm 


-62.1 

1.0 

-42.0 

4.5 

Stock and Stieber (1923) 

-57.1 

1.5 

-11.8 

39 


-51.6 

2.0 

0 

62 

»> 

-46.6 

3.0 




0 

61.0 

20 

358.4 

Rex (1906) 

10 

100.0 

30 

240.0 

tt 

0 

60.9 

20 

157.6 

Winkler (1906) 

10 

99.1 

30 

240.7 
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Saturated vafour fressure (continued) 


t° 

p mm 


p mm 


0 

60.17 

15 

125.75 

Radulescu and Alexa (1938) 

5 

77.47 

20 

157.64 

10 

99.46 

22 

172.13 


18 

146 

51 

541 

Beckmann and Liesche (1914) 

30 

239 

60 

731 

35 

295.11 

50 

519.18 

ScATCHARD and Raymond (1938) 

40 

360.20 

55 

617.84 


45 

433.54 

60 

730.13 


39.620 

355.1 

72.118 

1074.6 1 

Zmaczynski (1930) 

44.950 

433.6 

77.669 

1268.1 

» 

50.361 

525.76 

83.246 

1489.2 

ft 

55.716 

633.90 

88.857 

1741.0 1 

t* 

61.152 

760.00 

94.504 

2026.3 

tt 

66.622 

906.1 

100.186 

2374.4 

t» 

33.25 

276 

1 



Kohnstamm and Van Dalfsen (1901 


Boiliwj point 


6]°152 

erie 

61°17 
61°20 
61 °2 


Zmaczynski (1930) 

Wade and Finnemore (1904) 
Stull (1937) 

B.E. (1926) 

Young (1910) 


6r2 

61°2 

6r2 

61^27 


Eftbing (1938) 

Lecat (passim) 

Beckmann and Liesche (1914) 
Van der Were, Davidson and 
Michaelis (1948) 


dt 

dp 


(10 mm) 


0°37 

Lecat (passim) 

0°403 

Zmaczynski (1930) 

0°38 

B.E. (1926) 

0°41 

Beckmann and Liesche 

©"SO 

Regnault (1862) 




Melting point 


-63°49 


Stull (1937) 


-63°6 


Timmermans, Van der Horst 
andKAMERLiNOH Onnes(1922) 
and B.E. (1926) 
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Constants of state 


Density 



ci 


d 


-63.3 

1.64312 

-22.95 

1.56888 

Timmermans (1912) 

-53.6 

1.62580 

-1,3.1 

1.55071 

-45.0 

1.60987 

- 6.2 1 

1.5,3811 


-37.2 

1.59511 

0.0 i 

1.52637 : 


-35.3 ! 

-30.6 i 

1.59217 
1.58325 I 

i 1^-0 ! 

i ‘ 

1.49849 1 

•• 



d 


i 

d 


0 

1.52638 

1 B.E. (1!»20) 1 

0 

1.52649 

Tyrer (1914) 

15 

1.49845 

1 

i! 20 i 

1.4890 

Gorke, Koppe and 8 tai- 

30 

1.47060 

>, i 

1 


GER (1908) 

0 1 

1 

1.52649 

Younq (1910) ; 

i 20 

' 1 

i 1.48913 

Zmaozynski (1930) 


Viscosity 



7) • lO*^ 

1 

! 


T) • 10^ 


15 

596 

B.E. (1926) 

9.50 

6,37 

Kolossowski (1925) 

,30 

514 

1 

15.4 

599 


20 

568 

Gartenmetster (1890) | 

16.30 

592 




! i 

22.8 

555 


Surface tension 






1 

T i 

1 


* 

y 


15 

28.6 

Hennattt-Roland and 

25 

26.5 

Hannan and JMarklam 

20 

27.28 ! 

Lek (1931) (corr. Lek 



(1949) 

.30 

25.89 

„ (1930) 

25 

26.67 

C’UPPLES (1946) 


Befmctive index 


Ha 

■.. 

D 

Hey. 

H/J 

Ky 


1.44586 

1.44858 

1.44865 

1.45490 

1.46015 

B.E. (1926) 

0.00058 

59 

59 

61 

62 


1.4431 

1.4455 


1.4517 

1.4571 

Gokke, Koppe and Stajger(1908) 
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Dielectric constant 


t” 

F 

.. li 1 

i. I 

F 

0 

5.189 

B.4LL (19;{()) j| -20 

5.512 

11.2 

4.971 

'1 -10 

5.400 

18.0 

4.848 

■! +10 

! 4.999 

25.0 

4.724 

■i 20 

4.813 

30.0 

4.636 

,, ■ 

i 

40.0 

4.473 

>» ;' 


50.0 

4.310 ! 




Lk Fevke (1938) 


Heat constants 

SjHTific heat 


t” 


i” 

^‘p 

1 

i 

22.40 

0.230 j Trehin (1921) 

li 39.22 

0.232 

Trkiiin (1921) 

30.52 

0.231 1 

, 43.57 

0.2.37 

! 

34.48 

0.233 

48.64 

0.237 

i 

! 


Hcai of va}>()rifiitiion 20'^' 60.7 cal 15'^7g 
Heat of comhiisfion j 20” (c, ) 935 „ 


8\vietc)Rla\vski and Bautoszewtcz (1931) 
Eftking (1938) 


TRIBROMOMETIIANE or BROMOEORM CHBr. 


Constants: B.E. (1926) 

Boiling 'point 


149”18 

Van der Werf, Davidson and 


Michaelis (1948) 


dt 

149”5 

■ - (10 mm) 0”49 Lecat (passim) 
dp 


]49''65 (10 mm) B.E. (1926) 

j „ 0°5() Paxil and 

I SCIIANTZ (1919) 


Freezing point Density 


1 

j 

t” i 



8°05 

B.E. (1926) 

15 

2.90350 

B.E. (1926) 

8”3 

Van der Werf, Davidson and 

30 

2.86460 



Michaelis (1948) 

20 

2.8905 

Desrelix (19! 
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Yucmity Surface tension 



1 Y)*10fi 



1 

1 ^ 


15 

30 

2152 

1741 

f B.E. (1926) 


20 

31.68 

1 Desreux (1935) 


Refractive index 


t° 

He r. 

i 

Ha 

1 1 

D 

Hey. 

i 

1 He g. 


Hy 

15 

dn 

1.59472 

1.59530 

1.60053 

1.60088 

1.61133 

1.61345 

1.62437 

di 

0.00056 

56 

57 

57 

57 

^_ 

57 

57 


TRIIODOMETHANE or IODOFORM CHI 3 

Van de Vloed (1939) studied this substance very carefully with respect to purifica¬ 
tion and freezing point. 

MONOFLUORODICHLOROMETHANE CHFClg 


Constants: Benning and Mac Harness (1939) 
Critical constants 


t° cr. 

p cr. atm. 

d cr. 


178.5 

51.0 

0.522 



Isotherms: Benning and Mac Harness (1940) 

Boiling point: 8°9 

Freezing point: —135° 

Visemity: 0° 412-10“^ Lacher, Walden and Park (1949) 


DIFLUOROMONOCHLOROMETHANE CHFgCl 


Constants: Critical constants 


cr. 

p cr. atm. 

96°4 

48.48 

96°0 

48.7 


Booth and Swinehart (1935) 
Benning and Mao Harness (1939) 


Saturated vapour pressure, rectilinear diameter and isolher^ns: see Benning and 
Mac Harness (1939-40) 

Boiling point: -40°8 Benning and Mac Harness (1939) 

Freezing point: —160°, „ 

Specific heat: see Benning and Mac Harness (1939) 
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DICHLOROMONOBROMOMETHANE CHCl^Br 

The same care must be taken during purification as in the case of chloroform, 
as the substance is very unstable. 

Constants: B.E. (1926) 

Boiling 'point: 90°10 (10'tnm) 0®53 

dp 

Freezing point: — 56°9 


Derysity Viscosity 



d 



1 

•/)*10'^ 

1 ■ 

0 

2.0385 

B.E. (1926) 

15 

1844 

B.E. (1926) 

15 

2.(X)55 


30 

1456 

,, 

30 

1.9724 

- 

! 

j 




Refractive index • 



Ha 

i 

D 

Hey. 

H/3 

Uy 

15 

1.49773 

1.50120 

1.50136 

1.60962 

1.51633 

dn 

dt 

0.00054 

64 

55 

56 

55 


TETRAFLUOROMETHANE or CARBON TETRAFLUORIDE . CF^ 


Saturated vapour pressure 


t° 

p mm 


p mm 


p mm 


S. -193.1 

0.1 

-168.29 

12.2 

-133.19 

517.3 

Menzel and Mohry 

-186.8 

0.45 

-167.76 

13.3 

-129.69 

672.4 

(1933) 

L. -180.65 

1.5 

-165.73 

17.6 

-128.29 

744.9 


-178.79 

2.2 

-163.90 

22.5 

-127.98 

761.4 


-176.72 

3.1 

-163.59 

23.5 

-127.77 

772.4 


-173.68 

5.2 

-163.29 

24.5 

-127.76 

773.1 


-170.90 

8.2 

-138.69 

331.7 

-127.29 

798.9 



Molecular tveight of the gas: 87.989 Cawood and Patterson (193()) 
Boiling point: ~-128°0 Menzel and Mohry (1933) 

Triple point: —183®6 „ 
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TETRACHLOKOMETHANPJ or CARBON TETRACHLORIDE 


CCI4 

Purification: by fractioiud distillation. Some authors subject the product 
to chemical treatment in order to eliminate sidphur comj)Ounds, but this is unne¬ 
cessary when starting from a good commercial sample. The criteria of jmrity 
used at the B.E. are the constancy of boiling point and density. Yoitno used 
also as a criterion of purity the constancy of the saturatc'd vapour t(^nsion during 
the whole isotlu'rmal licpiefaction. 

Constants: B.E. (1926). — Polyphasic equilibria 

Critical constants 

t° cr. j p or. mm | 

283.15 I 34181 | 

283.2 I — 


d cr. j 

0.5576 i Yoi/no (1900-1910) 

j Fischer and Rkichel (1943) 


Densities of the liquid and the saturated vaqmir: Young (1910) 



d. liq. 

d. vap. 

i t" 

1 

d. liq. 

d. vap. 

50 

1.53611 

_ 

180 

1.2470 

0.05249 

60 

1.5163 


190 

1.2192 

0.06250 

70 

1.4963 

0.004570 

200 

1.188S 

0.07418 

80 

1.4765 

0.006083 

210 

1.1566 

0.08787 

90 

1.4554 

0.007955 

220 

1.1227 

0.1040 

100 

1.4343 

0,01027 

230 

1.0857 

0.1232 

110 

1.4124 

0.01307 

240 

1.0444 

0.1464 

120- 

1.3902 

0,01639 

250 

0.9980 

0.1754 

130 

1.3080 ! 

0.02037 

260 

0.9409 

0.2146 

140 

1.3450 j 

0.03040 

270 

0.8666 

0.2710 

160 

170 1 

1 

1.2982 i 

1.2734 ! 

1 

0.03650 

0.04367 

I 280 

i 

! 

0.7634 

0.3597 


Rectilinear diameter: 0.8165—9564 • 10 ^ t® -f- 1480 • 10 Young (1900) 


Saturated va/pour pressure 



p mm 


p mm 

1 

1 

-50.1 

0.925 

-59.6 

0.384 

Mundel (1913) 

-54.8 

0.595 

-65.3 

0.224 


-56.8 

0.504 

-69.7 

0.145 

ft 

-58.8 

0.410 
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Satumted vapour pressure (continued) 



p mm 


p mm 


-21.4 

9.10 

-10.7 

18.10 

Dbuckeb, Jimeno and Kangro (1915) 

-17.4 

11.87 

- 2.8 

28.62 


-20 

9.92 

150 

4555 

Young (1910) 

-10 

18.81 

160 

5539 


0 

33.08 

170 

6641 


10 

55.65 

180 

7899 


20 

89.55 

190 

9311 


30 

1,39.6 

200 

10936 


40 

210.9 

210 

12759 


50 

309.0 

220 

14795 

9P 

60 

439.0 

230 

17056 


70 

613.8 

240 

19633 


90 

1112 

250 

22414 


100 

1457 

260 

25528 


110 

1880 

270 

28991 


120 

2391 

280 

32825 


130 

3002 

283.05 

34133 

99 

140 

I 3725 

j 



99 

0 

! 33.4 

’ 20 

91.3 

Rex (1906) 

10 

I 56.3 

30 

141.1 

- 

0 

33.4 

1 

28.53 

132.9 

Van Dalfsen (1906) 

25 

! 114.9 1 



Wood (1937) 

33.1 ! 

! 160.5 

53.95 

360 

SCHRBINBMAKERS (1904) 

38.5 

' 200 

58.3 

420 

99 

44.3 

250 

62,2 

480 i 


49.0 

300 

66.3 

550 


34.8 

175 



Kohnstamm and van Dalfsen (1901-1902) 

50 

308 



Sackub (1910) 


Boilimj point: All modern authors agree on this boiling point. 



Zmaczynski (1936) 

76^75 

Titani (1927) 

76^7 

Lacoss and Menzies (1937) 


dt 

76°7 

Bex (1906) 

76°75 

(10 mm ) 0°44 B.E. (1926) and 

76°7 

Eftring (1938) 


Lecat (passim) 

76°72 

Hoeppener and Antropoff 

76°75 

Young (1910) 


(1930-1931) 

76°75 

Stull (1937) 


Thorpe (1880) 

76°76 

Desbeux (1935) 


Timmermans 15 
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Freezing point: All modern authors agree on this value. 


-22^85 

Skau (1933) 

-22°96 

Staveley and Gupta (1949) 

-22°95 

B.E. (1926) and Deffet (1936) 




Transition point: --47°41 Staveley and Gupta (1949) 
Melting curve: Deffet (1935) 


t° 

p kg/cm® 


p kg/cm^ 


p kg/cm® 

-22.96 

1 

1 

1 - 6.0 

612 

7.50 

866 

-16.2 

218 

I 0.00 

656 

10.00 

938 

-10.0 

367 

5.00 

796 




Constants of state 

Density 



d 

! 


d j 

0 

1.63255 

B.E. (1926) 

17.15 

1.59982 

16 

1.60370 


17.75 

1.59834 

30 

1.57480 


18.26 

1.59753 




0 

1.6327 

0 

10 

1.63257 

1.6132 

Young (1891-1910) 

0 

1.63262 

17.60 

1.59852 


12.3 

1.6090 

20 

1.6939 




26 

1.5843 


15 

1.60365 

30 

1.5748 


20 

1.5939 

40 

1.5557 





20 

1.5940 

0 

1.6325 

Cowley and Partington 

20 

1.5940 

20 

40 

1.5941 

1.5557 

(1936) 

20 

1.5940 




26 

1.58445 

19.36 

1.6955 

Patterson and Thomson 

25 

1.58452 

30.4 

1.6742 

(1908) 



16.67 

1.60258 

Egerton and Lee (1923) 

25 

1.58454 

16.10 

1.60182 

II 



16.49 

1.60100 

If 

26 

1.58458 


Egekton and Lee (1923) 

Desreux (1935) 

Biron (1910) 

Gladstone (1891) (Per¬ 
kin’s sample) 

Perkin (1884) 

Morino (1933) 

Biron (1910) 

Eftring (1938) 
Michielewioz (1938) 
Zmaczynski (1936) 

ScATCHARD, WooD and 
Mociiel (1946) 

Le Fevre and Le Fevrb 
(1936) 

Hubbard (1910) 
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Viscosity 



7] • 10*^ 


to i 

Ti • 105 

~ 

0 

1329 

B.E. (1926) 

20.00 

965 

Titani (1927) 

16 

1038 

,, 

30.00 

843 

30 

845 


40.00 

739 i 




50.00 

651 ; 

10.01 

1132 

Kolossowski (1925) 

60.00 

585 : 

13.53 

1076 


70.00 

527 i 

15.05 

1048 


80.00 

466 i 

18.13 

1004 


90.0() 

426 

„ 

20.20 

976 


1 100.00 

383 


24.62 

912 


; 110.00 

352 


30.00 

850 


i 120.(» 

322 

■ 

36.93 

778 

1 

;i 130.00 

290 ! 

39.90 

752 

1 

i ” 

1 140.00 

276 

42.74 

728 


1 160.00 

255 



1 

i 160.00 

234 ; 

25 

887.6 

1 Lewis (1924) 

! 170.00 

219 



1 

i __ _ ' 

; 180.(K) 

201 i 


Surface tension 






y 

1 

1 

t" j 

y I 

15 

27,36 

B.E. (1926) 

0 

29.38 

HARKTTJSaiul CHENCi (1921) 

20 

26.76 

I 

10 

28.05 


30 

25.57 

! J 

1 1 

20 

26.70 




1 

30 

25.54 


20 

26.77 

Desreux (1935) 1 

40 

24.41 





60 

23.22 




i 

60 

1 22.38 



Refractive index 


t°'| 

Ha 

D 

Hey. ] 

Hog. 1 

H^ 

He V. 

Hj.'*"] 


15 

1.46005 

1.46305 

1.46338 

1.46882 

1 

1.46970 

1.47405 

1.47530 

B.E. (1926) 

dn 

dl 

0.00054 

55 

55 ! 

I 

56 

— 

56 

,, 

20 

— 

i 1.46044 

1 

1 

— 

1 

' i 

Zmaczyeski (1936) 

25 

— 

1.45759 



-- i 

_ ! 

_ j 

,, 

dn 

di 

1 


0.00057 


1 

i 

1 

i 

j 




15 

_ 

1.46325 

_ 



— 

— . 

Pahlavouxi (1927) 

20 

— 

1.4602 

— 

— 

— 

— 

— 

Fischer and Reichkl 

(1943) 

20 

— 

1.46023 

— 

— 

— 

— 

— 

Stearn and SMyTH( 1934) 

20 

— 

1.46026 

— 

— 

—. 

— 

— 

Smyth and Engel (1929) 

20 

— 

1.46036 

— 

— 

— 

— 

i — 

Davies (1936) 

25 

1.45461 

1.45732 

— 

— 

1.46400 

— 

; 1.46954 

Hubbard (1910) 

25 


1.4576 ! 

1 

— 

— 

— 

1 _ 

1 

Michielewicz (1938) 
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Dielectric constant 



e 



E 


20 

2.2360 

Davies (1936) 

25 

2.2270 

Le Fevre (1938) 

25 

2.2267 


40 

2.2003 

,, 

0 

2.275 

Cowley and Partington 

50 

2.1825 


20 

2.234 

„ (1936) 

60 

2.1650 


40 

-10 

2.195 

2.2930 

Le Fr.VRE”(1938) 

70 

2.1478 

de _ __ 

0 

15 

2.2734 

2.2447 

20 

I 

i 

2.2488 

-= - 0.0020 PlETTE 

(unp.) 


Heat constants 


Sped fie heat: Stull (1937) 



0. 


Cp 


Cp 

-183.16 

0.1005 

-103.16 

0.1420 

-23.16 

0.1976 

-173.16 

0.1053 

- 93.16 

0.1480 

-13.16 

0.2003 

-163.16 

0.1093 

- 83.16 

0.1536 

- 3.16 

0.2026 

-153.16 

0.1142 1 

- 7.3.16 

0.1596 

+ 6.84 

0.2041 

-143.16 

0.1190 i 

- 63.16 

0.1655 

16.84 

0.2054 

-133.16 

0.1247 i 

- 53.16 

0.1718 

26.84 

0.2063 

-123.16 

0.1303 1 

1 - 43.16 

0.1779 

36.84 

0.2067 

-113.16 

0.1364 i| - 33.16 

0.1872 

46.84 

1 

0.2070 

25 

0.2066 

VoLD (19.37) 


i 



Heat of vaporisation 

(B.P.) 46.61 cal 157g 

PiTZER (1941) 

Heat of transition 

9.258 

Staveley and Gupta (1949) 

Heat of melting 

, 5.085 



TETRABROMOMETHANE or CARBON TETRABROMIDE CBr^ 

Constants 

Melting point 

90°l Frederick and Hildebrand (1939) 

91°0 Van der Were, Davidson and Michaklis (1948) 


Transition point 


46“86 

SOHIER (1931) 

46°91 

Rothmund (1897) 

46°9 

Frederick and Hildebrand (1939) 

47°0 

Verstraetb (1934) 


Heat of transition 

4.282 cal 167g 

Frederick and Hildebrand (1939) 

Heat of melting 

2.85 

ft 
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MONOFLUOROTRICHLOROMETHANE CFCI3 

Constants 

Critical constants 


t° cr. 

1 p cr. atm. 

d cr. ' 


198 

43.2 

0.554 

Benning and ]Mac Harness (1939) 


Isotherms: vseo Benning and Mac Harness (1940) 


Saturated valour fressure 


t° 

p mm 

! 

p mm 


-36.673 

47.35 

1 

1 10.362 

463.46 

Osborne, Garner, Doescher and Yost 

-21.825 

108.15 

! 15.108 

556.15 

„ (1941) 

- 6.887 

223.60 

1 20.105 

664.18 


+ 2.352 

354.61 

! 




Boiling point: 23°7 Benning and Mac Harness (1939) 

Melting point: —110°48 Osborne, Garner, Doescher and Yost (1941) 
— 111° Benning and Mac Harness (1939) 


Specific heat: Osborne, Garner, Doescher and Yost (1941) (M.W, 137.38) 



Cp 


Cp 


<> 

C. -258.42 

0.02221 

-221.09 

0.07941 1 

L. -102.61 

0.1906 

-257.33 

0.02560 

-216.38 

0.08225 

- 93.71 

0.1920 

-256.03 

0.02930 

-215.49 

0.08276 

- 86.65 

0.1934 

-254.09 

0.03488 

-211.47 

0.08623 

- 73.40 

0.1947 

-251.82 

0.04068 

-206.40 

0.08836 

- 63.06 

0.1964 

-249.64 

0.04693 

-201.06 

0.09142 

- 62.94 

0.1978 

-247.42 

0.06062 

-196.37 

0.09506 

- 42.97 

0,1985 

-244.89 

0.06613 

-189.16 

0.09863 

- 32.82 i 

0.2010 

-241.96 

0.06974 

-182.61 i 

0.1027 

- 22.82 ' 

0.2026 

-238.66 

0.06392 

-175.82 

0.1067 

- 13.26 

0.2043 

-234.94 

0.06785 

-173.44 

0.1107 

- 3.83 1 

0.20()0 

-231.06 

0.07147 

-163.38 

0.1146 

-1- 5.47 ! 

0.2077 

-226.38 

0.07641 

-167.64 

0.1182 

14.66 : 

0.2095 
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DIFLUORODICHLOROMETHANE CF.Clg 

Constants 


Critical corhstants 


t° or. 

p cr. atm. 

d cr. 


111.5 

;19.56 

0.555 

1 

Bichowsky and Gilkey (1931) 


Saturated vafour pressure 


t° 

p atm. 

t° 

1 

1 

p atm. 1 

1 

t° 

p atm. 


-70 

0.1217 

0 

3.045 

70 

18.48 

Gilkey, Gerard and Bixler 

-60 

0.2240 

10 

4.174 

80 

22.54 

(1931) 

-50 

0.3870 

20 

5.592 

90 

27.20 


-40 

0.6340 

30 

7.337 

100 

32.58 


-30 

0.9915 

40 

9.456 

110 

38.58 


-20 

1.490 ! 

50 

11.99 

lll.5i 

39.56 


-10 

2.162 

60 

14.98 i 

! 1 




Densities of the liquid and the saturated vapour 


t° 

L. 

" . 1 

-40 

1.517 

0.004097 Bichowsky and Gh^key (1931) 

-30 

1.486 

0.006199 

-20 

1.456 

0.009037 

-10 

1.425 

0.01280 

0 

1.393 

0.01765 

10 

1.362 

0.02379 

20 

1.329 

0.03149 

30 

1.293 

0.04111 

40 

1.255 

0.05313 

50 

1.213 

0.06856 

60 

1.165 1 

0.0875 

70 

1.115 

0.111 

80 

1.056 

0.142 

90 

0.988 

0.182 

100 

0.898 

0.242 

110 

0.725 

0.390 


Heat of vaporisation cal 15°/g 


t° 

1 

t° 

Op 

t° 

Cp 


-29.8 

40.4 

+23 

33.9 

+28 

1 _ 1 

32.8 

Buffington and Fleischer (1931) 


















ETHANE 


231 


B. HALOGENATED DERIVATIVES OF ETHANE 
ETHYL FLUORIDE CgH^F 

This compound is prepared synthetically from potassium fluoride and diethyl- 
sulphate. 

Constants: Booth and Swinehart (1935) 

Critical constants 


t° cr. 

p cr. atm. 

102.16 

49.62 


Saturated vapour pressure 


t° 

p atm. 1 


! 

p atm. 

t° 

p atm. 

1 

t° 

. 

p atm. 

25.65 

9.20 

51.65 

17.77 

78.58 

31.79 

100.99 

48.87 

33.45 

10.86 

60.64 

21.92 

88.22 

38.36 

101.79 

49.48 

43.55 

14.58 

69.73 

26.49 

_i 

95.39 

! 

41.92 

101.97 

49.49 


ETHYL CHLORIDE C 2 H 5 CI 

Constants: B.E. (1937) 

Saturated vapour pressure 


t° 

p mm 

t° 

p mm 

t° 

p mm 


-55.877 

22.45 

- 19.994 

188.41 

+ 3.448 

538.99 

Gordon and Giauque 

-43.644 

50.45 

-13.479 

257.86 

6.491 

608.30 

„ (1948) 

-35.441 

82.45 

- 7.636 

336.61 

10.490 

710.37 


-28.085 

124.13 

- 1.878 

432.19 

12.511 

766.83 

>> 

-32.0 

98.30 

+ 30.0 

1398.98 

92.0 

7362.30 

Regnault (1862) 

- 1.0 

446.30 

61.0 

3492.32 




8.75 

661.4 

16.7 

889.3 

17.7 

921.5 

SCHACHERL (1880) 

11.0 

719.9 

17.1 

905.4 

18.9 

958.5 

99 

12.0 

741.2 

17.3 

909.3 

19.1 

962.1 

99 

13.4 

786.6 

17.4 

913.0 

20.5 

1012.8 

9 9 

14.0 

800.4 

17.5 

914.7 

23.5 

1105.7 

99 

16.3 

874.7 

17.6 

918.7 



99 

44.6 

2219.2 

122.7 

13794.0 

170.45 

30704.0 

Berthot d (1917) 

66.4 

4035.6 

136.7 

17476.4 

175.0 

33789.6 

,, 

83.3 

6323.2 

149.0 

21812.0 

182.4 

36685.2 

,, 

98.1 

8481.6 

162.0 

26866.0 

187.2 

39307.2 


111.3 

11240.4 

170.2 

30628.0 
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12^^28 

(interp.) Gordon and Giauque (1948) 

12°4 

Fuchs (1930) 


dt 

12‘^4 

Lecat (passim) 

12‘=‘3 

T- (10 mm); 0°41 B.E. (1937) 
dp 

12°5 

Beckmann (1907) 

12*^33 

(interp.) Schacherl (1880) 

12°6 

(interp.) Regnault (1862) 

Freezing point 




~136°4 


B.E. (1937) 


I -138°3() 


Gordon and Giauqtte (1948) 


Density Viscosity 


t** 

d 


t° 

7) *10® 


0 

10 

0.92390 
0.90280 j 

B.E. (1937) 

5 

10 

292 

279 

B.E. (1937; 

Surface tension 


y 


5 

10 

21.20 

20.64 

B.E. (1937) and Hbnnaut-Roland and Lek (1931) 

»» ft 


Refractive index: nJJ 1.3790 Fuchs (1930) 


Heat constants: Gordon and Giauque (1948) 


Specif c heat 



Op 

t° 

Op 

t° 

1 -r" 

C. -258.56 

0.0186 

-198.40 

0.1848 

-67.66 

0.3548 

-266.02 

0.0299 

-193.14 

0.1950 

-62.23 

1 0.3553 

-263.11 

0.0423 

-187.43 

0.2007 

-56.38 

' 0.3574 

-249.48 

0.0660 

-181.60 

0.2065 

-60.42 

0.3577 

-246.67 

0.0699 

-] 76.61 

0.2162 

-44.66 

: 0.3599 

-241.70 

0.0832 

-169.36 

0.2291 

-38.85 

i 0.3605 

-237.77 

0.0968 

-162.91 

0.2430 

-33.33 

1 0.3619 

-234.07 

0.1080 

-167.20 

0.2686 

-28.69 

! 0.3636 

-230.39 

0.117 

-162,02 

0.2764 

-22.81 

j 0.3661 

-226.49 

0.127 

-146.28 

0.3053 

-17.13 

i 0.3686 

-222.03 

0.136 

L.-133.28 

0.369 

-11.42 

1 0.3698 

-217.66 

0.148 

-127.27 

0.3676 

- 6.36 

0.3725 

-212.76 

0.1681 

-122v01 

0.3665 

+ 0.67 

0.3757 

-207.96 

0.1671 

-110.71 

0.3651 

+ 6.37 

[ 0.3783 

-203.32 

0.1768 

- 87.96 

0.3645 

+ 11.37 

1 0.3796 


Heat of vaporisation 


(B.P.) 91.33 cal 167g 


Heat of melting 


16.49 cal 157g 
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ETHYL BROMIDE CaH^Br 

Concerning the bromide derivatives B.E. usually agree with Skau, exce])t- for 
the densities, which are higher than ours. Skau assigns this divergence to the 
presence of ether. We believe rather that his sample was contaminated by HBr.; 
this point has still to be cleared up. It is noteworthy, however, that our freezing 
points agree perfectly. 

Note the existence of an azeotropic mixture with ethyl alcohol (B.P.: 37^G; 
with 3 % alcohol). 


Constants: B.E. (1926). — Polyphasic equilibria 

Critical corhstants 


^ i 

o 

p cr. atm. 

d cr. 

1 


230.8 

61.6 

0.507 

1 

Herz and Neukirch (1923) 


Saturated vapour pressure 


t° 

p mm 



p mm 


-24.0 

46.80 

Regnault (1862) 

28.145 

625.76 

Zmaczynski (1930) 

+ 16.0 

330.05 


33.247 

633.90 


56.0 

1340.64 


43.560 

906.1 


96.0 

3927.48 


48.771 

1074.6 

M 

136.0 

9088.95 

it 

54.018 

1268.1 

>> 




59.300 

1489.2 


0 

165.2 

Rex (1906) 

64.619 

1741.0 


10 

256.9 


69.974 

2026.3 

n 

20 

385.9 

,, 

75.365 

2347.4 

M 

30 

563.7 

,, 

0.32 

165.8 

Roland (1928) 


I 


15.02 

315.2 



Boiling point 


38°34 

38°37 

38°386 

38'>4 

Skau and Mac Cullough (1935) 
Regnault (1862) 

Zmaczynski (1930) 

Young (1921) 

38°4 

38°4 

38°40 

ZepAL oV a-Michailo wa (1939) 
Lecat (passim) and B.E. (1926) 
Tyree (1914) 

dt 

~ (10 mm) 
dp 



0°36 

B.E. (1926) and Lbcat (passim) 

0°381 

Zmaczynski (1930) 

Freezing point 



-118°6 

Timmermans (1923) 

-118°9 

Skau and Mac Cullouoh (1935) 
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Constants of state 


Density 



d 


!j t° 

1 

d 


0 

1.50136 

B.E. (1926) 

0 

1.50138 

Timmermans (1923) 

15 

1.47080 

,, 

-23 

1.54512 

30 

1.44030 

,, 

-63.3 

1.62389 





-78.5 

1.66400 





—111.6 

1.71881 


Viscosity 






j 

1 T) • 10‘ 

1 

i 

' I 

1 yj • 10‘ 

i ____ 


]5 

1 

418 

B.E. (1926) 

77.8 

233.6 

Heydweiller (1896) 

30 

348 

,, 

100.5 

198.2 


19.2 

397.3 

Heydweiller (1896) 

129.0 

161.9 


19.9 

396.8 


130.0 

161.3 


46.0 1 

303.7 

» 1 

160.0 

1 

125.3 



Surface tension 


t° 

y ' 


15 

24.83 

Hennaut-Koland and Lek (1931) 

20 

24.15 


30 

22.83 

- 


Refractive index 


t° 

He r. 

Ha 

1 ^ 

[ Hey. 

Heg. 


He V. 

Hy 

15 

dn 

1.42443 

1.42470 

1.42756 

1.42771 

1.43304 

1.43420 

1.43850 

1.43976 

dt 


0.00055 

56 

56 


57 

— 

58 


Dielectric constant 



e 



e 


18 

9.444 

Harrington (1916) 

10 

9.71 

Le Fevre (1938) 

-30 

11.69 

Le Fevre (1938) 

25 

9.01 


-20 

11.29 


35 

8.69 


-10 

10.68 

,, 




0 

10.19 
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ETHYL IODIDE C^Hgl 

Ethyl iodide forms an azeotrope with 13 % of ethyl alcohol and boiling at 63® 
(Lecat, 1918), or at 61°2 (Jana and Gupta, 1914). 

New method of ymrifi cation and criticism of the usual methods of purification. 
Ganb (1943). 

Constants: B.E. (1928). — Polyphasic equilibria 


Saturated vapour pressure 



.... 

p inm 



p inm 


8.0 

62.8 

1 

Regnault (1862) 

-100.06 

0.0071 

Milazzo (1944) 

29.0 

162.2 


-99.26 

0.008 


50.0 

364.0 


-78.46 

0.1 


30 

162.6 

Smyth and Engel (1929) 

-62.66 

0.5 


40 

244.8 

” j 

-19.36 

14 


50 

355.0 


i -f0.04 

41.5 


60 

505.9 

1 

! 9.34 

65 



41.0 

Rex (1906) | 

j 10.4 

68 


10 

68.1 


j 20.4 

109.6 


30 ; 

166,2 

_1 


1 

! 

i 


Boiliruj point 


72"18 

72°27 

72“30 

72°3 

Robertson and Agree (1913) 
SCHTFF (1886) 

B.E. (1928) 

Rex (1906) 

72°3 

72^3 

72°42 

72^5 

Lecat (passim) 

Carrara and Coppadoro (1903) 
Gross and Saylor (1931) 

Young (1921) 

1 

1 i 



0°40 

B.E. (1928) j 

o 

O 

Lecat (passim) 

Freezing point 



-110°9 

Timmermans (passim) 


Constants of state 


t° 

d 



d 


0 

1.98066 

B.E. (1928) 

11 

1.9557 

Perk I NT (1896) 

15 

1.94707 

15 

1.9475 

Linerarger (1896) 

30 

0 

1.91326 

1.98038 

Tyrer (1914) 

25 

1.92458 i 

1 

1 

i 
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Viscosity Surface tension 


t° 

73-10^ i 


! ^ 

r 


15 

617 

B.E. (1928) 

I 

15 

29.60 

Hennaut-Roland and 

30 

640 

1 >> 

20 

28.83 

Lek(1931) 

20 

593 

Gartenmesiter (1890) 1 

_ 30_ , 

27.57 



Refractive index 


t 

Her. 

Ha 

D 

Ho V. 

Heg. 

H/S Hev. j 

16 

1.51158 

1.51209 

1.61682 

1.51711 

1.52646 

1.52866 1.53618 B.K. 

dn 






i 

dt 

0.00060 

62 

63 

64 : 

64 

65 64 


Dielectric constant 



11°0 2.2808 Perkin (1896) 


1 ,2-DICHLOEOETHANE or ETHYLENE DICHLORIDE (CHgCl)^ 

The large discrepancies found in the literature are presumably due to the 
presence of polyhalogenated derivatives. 

Constants: B.E. (1928). — Polyphasic equilibria 

Saturated vapour pressure 


60° I 236 mm Zawidzki (1900) 
Boiling point 


83°45 

1 dt 

7“ (10 mm); Lbcat (passim) 

83°6 

CouLSON, Hales and Herington 


t dp 

83°6 

ScHiFE (1884) (1948) 

83°483 

„ 0°4204 Smith and Ma- 



THESON (1938) 



83°60 

0°46 B.E. (1928) 
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Freezing point 


—35°3 I Timmermans (passim) 


-35°6 


Railing (1939) 


Constants of state 


Density 



d 



d 


0 

j 1.28104 

B.E. (1928) 



1 

20 

1.2528 

Eftrtng (1938) 

15 

* 1.26000 




20 

1.2529 

CouLSON, Hales and 

30 

! 1.23831 






Herington (1948) 


1 

1 




1 25 

1 

1.2453 

Sears and Hopke (1949) 

I 

Viscosity 


Surface tension 




Ti-lC* 



y 

j 


15 

887 

B.E. (1928) 

15 


32.93 

Hennaut-Roland and Lee (1931) 

30 

730 


20 


32.23 






30 


30.84 




Refractive index 



He r. 

Ha 

D 

Hey. 

Heg. 


He V. 

Hy 


15 

1.44481 

1.44517 

1.44759 

1.44771 

1.45257 

1.45375 

1.45747 

1.45866 

B.E. (1928) 

dn 

dt 

0.00050 

50 

51 

51 

52 

52 

52 

52 

» 

20 

_ 

_ 

1.4449 

_ 

_ 

_ 

_ 

_ 

CouLSON, Hales and 

20 

_ 


1.44507 

_ 

_ 

_ 

_ 

_ 

Herington (1948) 
Pahlavouni (1927) 

20 

— 

1.44240 

— 

— 

— 

— 

— 

— ' 

Hamai (1933) 

dn 

dt 

— 

0.000523 

— 

— 

— 

— 

— 

— 


Heat constants 


Rmi of melting 

21.12 cal 157g 

Railing (1939) 

Heat of combustion 

20° (Ct,) 2993.3 „ j 

Eetring (1938) 
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1,1-DICHLOROETHANE or ETHYLIDENE DICHLORIDE CHa^CHClg 

This product is easy to purify. According to Lecat (1918), it forms with ethyl 
alcohol an azeotrope with 8 % alcohol, boiling at 54°5. 

Constants: B.E. (1926) 

Saturated vapour pressure 



p mm 


p mm 


0 

70.1 

Rex (1906) | 20 

182.1 

! Rex (1906) 

10 

115.3 

„ j 30 

277.2 



Boiling point Freezing point 


57°1 

Henne and Hubbard (1936) 

-97°4 

Henne and Hubbard (1936) 


dt 

~97°8 

Timmermans 

57°25 

(10 mm ); 0"42 Lecat (passim) 


57°30 

0°42 B.E. (1926) 

i 



Density 


t° 

d 



! ^ 


0 

1,20685 

1 

B.E. (1926) 

20 

1.1755 

Henne and Hubbard 

15 

30 

1.18350 

1.16010 


20 j 

s 

(1936) 

Eftring (1938) 


Viscosity Surface tension 


t° 

7)- 10' 

! 


1 


15 

1 

505 

B.E. (1926) 

15 

25.32 

Hennaut-Roland and Lek (1931) 

30 

430 


20 

24.75 




30 

23.62 



Refractive index 

t°| Her. j Ha D Hey. Heg. | Hjff Hev. 

1.42871 

The disagreement between our values and those of Henne and Hubbard is 
unaccountable. 


15 1.41677 1.41735 1.41975'1.41990 1.42421 1.42555 

ift 

_ 0.00052 53 53 — 53 

di 

20 — 1.41385 1.41638 — — 1.42213 


Hy 

1.43030 B.E. (1926) 

53 „ 

— Henne and Hubbard 
(1936) 
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1,2-DIBROMOETHANE or ETHYLENE DIBROMIDE (CHgBi^ 

This compound must be purified by fractional fusion. The best criterion of 
purity is the freezing point. 


Constants: B.E. (1926). — Polyphasic equilibria 

Boiling 'point 


131°6 

131°65 

Beckmann (1890) 
dt 

- “ (10 mm ) ; 0°48 Lecat (passim) 
dp 

131°70 

1 

dt 

-^(10 mm ): 0°48 B.E. (1926) 

Freezing point 



9°93 

Rauang (1939) 


Leblanc and Mobius (1933) 

9‘^95 

SCHEUER (1910) 

9^^975 

Moles (1912) 

9°95 

Desreux (1935) 

10°00 

B.E. (1926) 

9"95 

Deffet (1935) 

10°012 

j Biron (1912) 


Melting curve: Deffet (1935) 


t° 

j p kg/cm^ 


p kg/cm^ 


9.95 

1 

28.00 

733 


15.00 

201 

32.(X) 

888 


20.00 

405 

34.50 

988 


25.00 

610 

38.00 

(1130) 



Constants of state 

Density 


t° 

d 


t° 

d 


15 

30 

2.1911 

2.1597 

B.E. (1926) 

10.5 

20 

2.2008 

2.1804 

Gladstone (1891) 

Biron (1912) 

Viscosity 





t° 

YJ- 10* 


1 

7J-10‘ 


15 

1880 

B.E. (1926) 

67.3 

922 

SCHEUER (1910) 

30 

1490 


82.2 

750 


25 

1605 

Dunstan, Hilditsch and 
Thole (1913) 

99.0 

648 
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Surface tension 



y i 


1 

y 


1 

15 

39.66 

Hennaut-Holand and 

30 

37.61 

Hennaut-Roland and 

20 

38.91 1 

„ Lek (1931) 

20 

_ 1 

38.91 

Lek (1931) 
Desreux (1935) 


Refractwe index 



Ha 

D 

Hey. 

H/? 

Hy 


15 

1.53743 

1.54160 

1.54167 

1.55168 

1.56024 

B.E. (1926) 

dn 

di 

0.00058 

58 

' 58 

58 

58 j 



Heat constants 

Specific heat: Le Blanc and Mobius (1933) 


1 

t° j 

Cp 


Cp 


Cp 

1 

C. 4.60 

0.1310 

L. 10.18 

0.1768 

16.20 

0.1721 

6.61 

0.1311 

11.45 

0.1748 

18.20 

0.1714 

7.53 

0.1311 

14.42 

0.1728 

25.37 

0.1716 


Heat of melting 


13.79 cal 157g 


Railing (1939) 


Verhulst and Jungers (1949); Wuyts and Jungers (1949) and D’Hondt 
and Jungers (1949) have studied the deutero di and tribromomethanes. 


1 , 1 , 1 -TRIFLUOROETHANE or METHYLFLUOROFORM CF 3 —CH 3 

Constants: Russel Jr., Golding and Yost (1944) 

Saturated valour 'pressure 


XO 

p mm 


p mm 


p mm 

-99.546 

26.17 

-70.947 

213.14 

1 -54.315 

538.79 

-87.303 

70.62 

-64.321 

314.91 

1 -50.618 

648.04 

-77.73 

138.41 

-68.945 

423.26 

1 -47.370 

757.62 


Boiling point 
~-47"305 (calc.) 


Melting point 
~-lir34 
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Spedfic heat: (M.W. 84.044) 



1 

! 


Cp 

1 

Cp 

1 

-260.835 

\ 0.01836 

-2.39.082 

0.09133 

-167.005 

0.1813 

-259.947 

0.02123 

-238.680 

0.09225 

-159.171 

0.1904 

- 259.879 

i 0.02152 

-2.35.312 

0.09942 

-151.203 

0.2002 

-258.579 

0.02681 

-234.4,30 

0.1009 

-143.265 

0.2116 

-2.58.5ri5 

! 0.02699 

-231.269 

0.1068 

-136.306 

0.2253 

-257.125 

1 0.03251 

-226.977 

0.1144 

-131.455 

0.2330 

-257.099 

j 0.03262 

-222.334 

0.1210 

■127.192 

0.2435 

-255.431 

0.03932 

-217.348 

0.1275 



-255.222 i 

0.04019 

-216.107 

0.1290 L. 

-107.753 

0.2892 

-253.367 i 

0.04746 

-212.116 

0.13.35 

-107.352 

0.2895 

-252.965 1 

0.04895 

-209.957 

0.1.359 

-102.652 

0.2907 

-2.50.791 i 

0.05697 

-206.581 

0.1396 

-101.159 

0.2912 

-250,453 I 

0.05822 

-203.462 

0.1429 

- 95.575 

0.2930 

-248.676 ’ 

0.06646 1 

-196.533 

0.1.502 

- 93.950 

0.2936 

-247.728 i 

0.06762 

-189.250 

0.1.577 

- 86.128 

0.2964 

-245.291 1 

0.07511 

-182.265 

! 0.1647 

- 77.638 

0.3006 

-245.093 ‘ 

0.07.564 

-181.519 

i 0.16.57 

- 69.471 

0.3035 

-242.354 : 

0.08.321 

-174.696 

1 0.1726 

- 60.714 

0.3077 

-242.218 i 

0.08358 

-173.618 

0.1737 

- 52.417 

0.3123 

Heat of vaporisation 

Heat of nwlting 

Heat of transition 


( ^48°76/0.9339 atm) 54.52 cal 157g 17.61 cal 157g 0.8400 - 0.8439 cal 157g 
1,1,2-TRICHLOROETHANE CHgCl—CllClg 


Constants 

Boiling point Freezing point 


11:^3 

Henne and Hubbard (1936) 

-36^65 

Timmermans (1913) 

ii3°5 : 

113”65 

Timmermans (1913) 

Lecat 

1 

-37°4 

Henne and Hubbard (1936) 


Densibj Surface tension 


t° 

d 



y 


20 

20 

1.4405 

1.4411 

Desreux (19.35) j 

Henne and Hubbard (1936)* 

20° 

33.57 

Desreux (1935) 


Refractive index 


t° 

Ha 

D 



20 

1.46798 

1.47064 

1.47731 

Henne and Hubbard (1936) 


Timmebmans 16 
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1 , 1 , 1 -TEICHLOROETHANE or METHYLCHLOROFORM CH 3 -CClg 

Constants: B.E. (unp.) 

Saturated vapour pressure 


1 

p mm 


p mm 



-5.364 

+5.109 

28.8 

50.5 

11.304 

16.923 

69.3 

91.2 

Rubin, Levedahl and Yost (1944) 



Boiling point Freezing point 


73°9 

Henke and Hubbard (1936) 

-32‘^2 

Van de Vloed (1938) 


dt 

-32^7 

Turkevich and Smyth (1940) 

74°0 

(10 mm ): 0“44 B.E. (unp.) 

-32°96 

Rubin, Levedahl and Yost 

74°0 

Turkevich and Smyth (1940) 


(1944) 


Transition point: —48®96 Rubin, Levedahl and Yost (1944) 
Density 



d 


0 

1.37068 

B.E. (unp.) 

15 

1.34587 

u 

30 

1.32096 



Viscosity Surface tension 



^ 1 

j 


y 


15 

903 

B.E. (unp.) 

15 

26.17 

B.E. (unp.) 

30 

725 


20 

30 

25.56 

24.25 



Refractive index 


He r. 

Ha 

D 

Hey. 

Heg. 

H/? 

He V. 

Hy 


1.43787 

1.43832 

_ 

1.44097 

1.44592 

1.44711 

1.45099 

— 

B.E. (unp.) 

0.00051 

51 

— 

52 

53 

52 

55 





1.4379 


1 




Turkevich and 

Smyth (1940) 
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Sjiecific heat,: Rubin, Levbdahl and Yost (1944) (M.W. 133.415) 



Gp 


Cp 


Gp 

C. I -260.87 

0.0105 

-199.94 

0.09641 

-63.65 

0.2348 

-269.83 

0.0142 

-192.07 

0.1026 

-60.26 

0.2644 

-258.79 

0.0176 

-183.57 

0.1091 

-57.15 

0.2865 

-257.68 

0.0214 

-174.59 

0.1157 

-54.35 

0,3385 

-255.66 

0.0264 

-171.32 

0.1181 

C. II -47.03 

0.2600 

-253.55 

0.0322 

-163.30 

0.1235 

-44.25 

0.2818 

-251.48 

0.0373 

-155.42 

0.1296 

-42.33 

0.3050 

-249.12 

0.04277 

-147.43 

0.1.358 

L. -27.76 

0.2499 

-246.14 

0.05012 

-139.32 

0.1416 

-21.55 

0.2508 

-242.80 

0.05593 

-131.30 

0.1474 

-15.36 

0.2516 

-239.33 

0.06128 

-116.11 

0.1593 

- 9.36 

0.2527 

-235.41 

0.06637 

-108.90 j 

0.1649 

f 2.69 

0.2541 

-230.73 

0.07136 

-101.89 

0.1695 

8.69 

0.2653 

-225.56 

0.07661 

' - 95.08 

0.1755 

14.64 

0.2565 

-219.76 

0.08164 

i - 82.94 

0.1863 

20.55 

0.2574 

-213.60 

-207.33 

0.08614 

0.09094 

...I 

! - 77.87 

0.1947 

26.43 

0.2585 


1 ,1-DIFLU0R0-2-BR0M0ETHANE CHjjBr—CHF^ 


Constants 

Density 



d 





10.5 

20 

1.83685 j 
1.8169 

SWARTS (1923) 

Deseeux (1936) 

Viscosity 

t® 

7] • 10* 


t® 

Yj- 10* 


20.05 

30 

784 

696.5 

SWARTS (1931) 

if 

40 

50.45 

620.5 

555 

SWARTS (1931) 

fi 


Surface tension: 20° 27.02 Deskeux (1935) 
Refractive index 



Ha 

D 

H/J 

Hy 


10.5 

1.39300 

1.39400 

1.39772 

1.40470 1 

SWARTS (1923) 
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1 ,1,2,2-TETRACHLOROETHANE (ACETYLENE TETRACHLORIDE) 

(CHClg)^ 

Constants: B.E. (192G) 


Boiling poiiit 


146°2 

Eftring (1938) 

146°2 

y- (10 mm .) ; 0°51 
dp 

146°20 

i 

o 

o 

: S 


Freezing point: —42®5 Timmermans (passim) 


Density 


t° 

d 


1 ■ 
i 

d 


0 

1.62840 

B.E. (1926) 

17 

1.5995 

Vkley (1909) 

15 

1.60255 


22.5 

1.5‘K)8 

Walden and Swinne 

30 

1.67860 

- 

25 1 

1.5869 

„ (1913) 

Viscx)sity 


Surface tension 

t° 

10 * 



r 


15 

1844 

B.E. (1926) 

20 

36.04 

Eftring (1938) 

30 

1456 


40 

33.30 

,, 

10 

2059 

Drucker and Kassel 






(1911) 





Refractive index 



Ha 

D 

Hey. 


Hy 


15 

1.49392 

1.49678 

1.49680 

1.50381 1 

1.50654 

B.E. (1926) 

dn 

dt 

0.00061 

51 

— 

51 

51 


17 

18.5 

1.49209 

1.495587 

1.49490 

1 

1 H 

1.50188 

— 

Veley (1909) 

Cotton and Mouton (1913) 


Heat of combustion 


20° (c,;) 1370.8 cal 157g 


Eftring (1938) 
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1,1,2,2-TETRABROMOETHANE (ACETYLENE TETRABROMIDE) (CHBrg) 

Constants 

Boiling foint: 134° Swarts (1897) 

Melting point: 0° Timmermans (1913) 

0°13 Lespieau (1919) 


Density 



d 

V 

d 


19.3 

2.9656 

50.0 

2.8970 

Walden and Swinne (1913) 

25.0 

2.9529 

7S.5 

2.8444 


46.0 

2.9056 

100.7 

2.7834 




20 

2.9C56 

Swarts (1897) 


Refradive index 1.63795 Swarts (1897) 


1 -FLUORO-L2,2-TRIOHLOROETHANE CHClF—CHCla 


Constants 

Density 



d 


17.2 

1.5492 

Swarts (1923) 

20 

1.5393 

Desreux (1935) 


Viscosity 


V 

7)- 105 


i .1.0 

1 * 

7)- lO® 


20 

1070 

Swarts (1931) 

50 

727 

Swarts (j 

30 

929 


60 

651 


40 

819 

” 





Surface tension: 20° 29.95 Desreux (1935) 


Refractive index 



Ha 

D 

HiS 

Uy 


17.2 

1.4377 

1.4400 

1.4467 

1.45073 

Swarts (1923) 
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1,1-DIFLUORO - 2,2-DICHLOROETHANE CHClg-CHFg 

Constants 

Density: 16^4 1.4945 Swarts (1923) 


Viscosity 



IJ-IO* 


7)- 10* 


20 

713 

50 

494 

Swarts (1931) 

30 

626 

55 

468 

99 

40 

554 



99 


Refractive index 



Ha 

D 

H/J 

Hy 


16.4 

1.38108 

1.38303 

1.39770 

1.39216 

Swarts (1923) 



1 ,1-DICHLORO- 

IJ-DICHLORO- 


1,2-DIBROMOETHANE 

1,2,2-TRIBROMOETHANE 


CHjBr—Ca^Br 

CHBrg—CClgBr 


Constants: Van de Walle (1925) 


Boiling point 

175° 

210° 

Melting point 

-66 

1 

i°86 Timmeb 

1 

MANS -fl 

6°8 

Density 

t° 

d 

t° 

d 


0 

2.2998 

15 

2.6315 


15 

2.2695 

30 

2.6009 


30 

2.1957 



Viscosity 

t° 

7)-10» 

t° 

T]- 10» 


0 

5361 

15 

13457 


16 

3755 

30 

8385 


30 

2678 



Refractive index 

15“ 

_ 

15° 

30° 

Ha 

1.5626 

— 

1.60138 

1.59456 

D 

1.56930 

— 

1.60724 

1.60035 


1.66917 

— 

1.62095 

1.61089 
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PENTACHLOROETHANE C 2 HCI 5 


Constants: B.E. (1926) 

Boiling point: 162® ™ (10 mm): 0®54 B.E. (1926) and Lecat (passim) 
dp 

Freezing point: — 29°0 B.E. (1926) and Deffet (1935) 


Melting curve: Deffet (1935) 



p kg/cm* 


p kg/cm* 


-29.0 

1 

-20.0 

406 


-26.5 

113 

-14.0 

680 


-24.2 

213 

- 7.5 

972 



Density Viscmity 



d 



73 - 10 ® 


0 

15 

30 

1.71100 

1.68813 

1.66530 

B.E. (1926) 

16 

30 

2761 

2070 

B.E. (1926) 

9$ 


Surface tension 



y 


15 

36.30 

Hbknaut-Roland and Lbk (1931) 

20 

34.72 


30 

33.68 

" 


Refractive index 



Her. 

Ha 

D 

He y. 

Heg. 


He V. 

Hy 

16 

1 

1.50198 

1.60260 

1 

1.60642 

1.60646 

1.61121 

1.61270 

1.51702 

1.51870 

dn 








47 

di 

i 

1 

0.00046 

46 

46 


47 j 

_ 
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HEXACHLOEOETHANE CgCle 

Constants 


Saturated vapour pressure 


t° 

■■ 

p mm 

t° 

p mm 

t° 

p mm 


62.1 

6.0 

149.0 

248 

I 191.7 

904 

Van der Lee (1935) 

72.6 

10 

153.4 

291 

193.5 

941 


73.7 

11.5 

154.9 

304 

197.9 

1037 


83.4 

18 

158.2 

334 

198 

1052 


96.7 

32 

158.8 

348 

200.2 

1094 


108.9 

53 

165.0 

408 

204.3 

1190 


118.0 

80 

170.5 

502 

208.1 

1302 


118.3 

81 

173.2 

535 

212.6 

1.391 


119.9 

83 

173.6 

545 

213.5 

1444 


123.9 

102 

177.0 

607 

214.3 

1457 


128.3 

120 

180.3 

672 

214.8 

1497 


129.1 

123 

180.7 

678 

216.2 

1539 


131.0 

131 

182.6 

722 

224.2 

1801 


133.3 

143 

183.4 

737 

228.8 

1965 


136.5 

161 

184.8 

769 

234.8 

2159 


138.4 

167 

L. 189.6 

869 

239-. 1 

2380 


12.94 

0.20 

61.74 

5.1 

110.34 

57.2 

Ivin and Dainton 

30.44 

0.60 

64.94 

6.1 

117.14 

74.8 

(1947) 

34.34 

0.80 

67.64 

7.15 

132.34 

137.8 


40.74 

1.25 

76.64 

11.7 

139.24 

175.0 


44.74 

1.65 

79.54 

13.75 

149.84 

254.7 

1 

47..34 

1.85 

90.04 

22.6 

161.44 

373.0 


63.04 

2.85 

99.94 

36.2 

174.44 

559.3 

1 


Boiling point: 184®4 Van der Lee (1935) 
184°8 Lecat 

Triple point 


-186°8 

Van deb Lee (1935) 

‘-186°8 

WiEBENOA (1935) 


Transition points 


Rhombic -> Triclinic: 

43°6 

WiEBENGA (1935) 

1 

j 

45° 

Steinmetz (1905) 

Triclinic Cubic: ! 

71° 

Steinmetz (1905) 


71°1 

WiEBENGA (1935) 


71°6 

Pascal (1912) 


72° 

Ivin and Dainton (1947) 


Heat of combustion 


20° (c,) 721.3 cal 15% 


Eftring (1938) 
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1,2-DIFLUOROTETRACHLOROETHANE (CCl2E)2 

Constants: Locke, Erode and Henne (1934) 

Boiling 'point: 92°8 Melting point: 24°C)5 

Densitg Refractive index 



(1 



Ha 

H i Rp 

25 

35 

1.64470 

1.62516 


25 

35 

(In 

1 

1.41100 

1.40656 

0.00044 

1.41237 1.4182.1 

1.40811 1.41168 

1 

i 47 45 

i 

1 


l,l,2-TRirLUORO-l,2,2-TRICIILOROETIIANE CF 2 CI-CCI 2 F 


Constants 

Critical constants 


cr. 

p cr. atm. 

d cr. 


214.1 

33.7 

0.576 

Benning and Mac Harness (1939) 


Isotherms: see Benntng and Mao Harness (1940) 
Boiling point Melting point 


47“4 

! SwARTir (1931) ' ' il' -35° ' 

Benning and ]\L\c Harness 

47^3 

Benning and Mac Harness 


(1939) 


(1939) 

--36°4 

-36^4 

SWARTS (1931) 

Locke, Brode and Henne (1934) 


Density 



■■■'d'n 

1 


d 


0 

25 

1.6200 

1.56354 

Locke, Bkode and Henste' 
(1934) 

35 

0 

1.53982 

1.6200 

Locke, Erode and Henne 
SWABTS (1931) (1934) 


Viscosity 


t° 

7J • 105 j 


Y3-105 


20 

698 j 

40 

546.5 

SWABTS (1931) 

30 

614 

45 

516 



Refractive index 


t° 

Ha 

D 

■■ j 

i ■ 

25 

35 

dn 

dt 

1.35413 

1.34933 

0.00048 

1.35672 

1.36124 

45 

1.35981 

1.35488 

49 

Locke, Erode and Henne (1934) 
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C. HALOGENATED DERIVATIVES OF PROPANE 
w-PROPYL CHLORIDE 


Constants: B.E. (1930) 

Critical comiants: t°cr: 230.05; p cr. atm: 45.18 Berthoud (1917) 


Saturated vapour pressure 



1 1 

' p atm. 1 


p atm. 


45.55 

0.956 

174.8 

20.28 

Berthoud (1917) 

64.2 

; 1.86 

188.2 

24.89 


92.5 

1 4.03 

199.5 

29.49 


111.0 

6.11 

207.8 

33.13 


132.6 

i 9.74 

214.65 

36.32 


150.2 

165.55 

; 13.56 
j 17.54 

225.35 

' 

42.08 

»% 


Boiling point 


dt 

46°6() T- (10mm);0^Zl B.E. (1930) 

dp 

46'=^80 

47^17 

(interp.) Berthoud (1917) 
Eftbing (1938) 

1 dt 

46°65 1 0°38 Lecat (passim) 

1 

i 

_1 



Freezing point 


-122°3 


Martin and Humphrey (1947) 


~- 122°8 


B.E. (1930) 


Density 


1 

t° 

d 


t® 



0 

0.91686 

B.E. (1930) 

30 

0.87994 

B.E. (1930) 

15 

0.89846 

» 

20 

0.8924 

Eftbing (1938) 

Viscosity 


Surface tension 

t® 

7} -10® 


t® 

y 


15 

372. 

B.E. (1930) 

15 

22.45 

B.E. (1930) 

30 

318 

f9 

20 

21.78 





30 

20.48 j 
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Refractive index 



Her. 

Ha 

Hey. 

Hcg. 

H/S 

He V. 

Hy 

16 

1 1.38884 

1.38924 

1.39142 

1.39544 

1.39645 

1.39947 

1.40059 

dn 

dt 

0.00053 

62 

64 

54 

56 

57 

58 


Heat of combustion 


20** ( cv ) 6210.4 cal 157g 


Eftrino (1938) 


750-propyl chloride (CH3)2CHC1 


Constants: B.E. (1928) 
Saturated vapour pressure 



p mm 


p mm 


0 

191.7 

20 

435.5 

Rex (1906) 

10 

291.5 

30 

629.7 

>» 


Boiling point 


34°8 

dt 

— (10 mm); 0^34 B.E. (1928) 

34°8 

Rex (1906) 


dp 

34°9 

Lecat (passim) 


Freezing point 


-117^0 


B.E. (1928) 


Density 



d 



d 


0 

15 

30 

0.88690 

0.86797 

0.84910 

B.E. (1928) 

tt 

15 

25 

0.86812 

0.85603 

Perkin (1885) 
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Viscosity 


15 

30 


Y)* W 


335 

286 


B.E. (1928) 


Refractive index 



Ha 

D 1 

Hey. 

15 

1.37900 

1.38110 

1.38141 

dn 

It 1 

0.00055 

56 

56 




_ _ 


J.38620 


56 


n-VROVYL BEOMIDE CJl^—CIIaBr 

n-Propyl bromide gives with 9 i-propyl alcohol an azeotrope with 10% of 
alcohol boiling at 69°75, according to Holley (1902) or with only 9% alcohol, 
boiling at 69°2, according to Leoat (1918). 

Constants: B.E. (1926) 

Saturated vapour pressure 



P 1 


p mm 


0 

41.6 I 

20 

110.8 

Rex (1906) 

10 

68.19 j 

30 

170.6 

9f 


Boiling point 


70°92 

SCHIFF (1884) 

71°00 

Lecat (passim) and B.E. (1926) 

70^97 

Skau and Mac Cullough (1935) 

Vl'OO 

Zander (1882) 


71°00 

Hilditch and Dunstan (1911) 


dt 

dp 


(10 mm) 


0^34 

B.E. (1926) 

j 0°35 

Lecat (passim) 

Freezing point 

^109°8 

Skau and Mac Cullough (1935 

j -llO-O 

B.E. (1926) 
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Density 


t° 

d 

! 


d 


0 

1.38455 

B.E. (1926) 

20 ' 

1.3515 

Gartenmeister (1890) 

15 

1.35965 

,, 

25 

1.3455 

Skau and Mac ChiLLOUGii 

30 

1.33475 




(1935) 

Viscosity 






r, • 105 


15 

539 

B.E. (1926) 




30 

459 

” 





Stirface tension 



y 


t° 

V 

1 

15 

26.48 

Hennaut-Roland and 

30 

24.59 

Hennaut-Roland and 



Lek (1931) 


1 

Lek (1931) 

20 

25.85 

- 

10 

27.08 

ScHiFP (1884) 


Refractive index 



1. j 

Her. 

Ha 

D 

He y. 

He g. 


1 Re V. 

Hy 

15 

dn 

(it 

1.43379 

__ 1 

1.43440 

0.00062 

1.43695 

52 

1.43700 

1.44248 

1.44384 

53 

1.44784 

1.44949 

53 


/so-PROPYL BROMIDE (CH3)2CHBr 

This compound gives with i^o-propyl alcohol an azeotrope with 12 % of iso- 
propyl alcohol, boiling at 57°8: (Lecat, 1918). 

Constants: B.E. (1928) 

Saturated vapour pressure 



p mm 



p mm 


0 

69.1 

Rex (1906) 

20 

175.4 

Rex (1906) 

10 

111.4 

30 

264.2 

II 
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59‘^36 

59°4 


1 ^ 

dp 

dt 

dp 


(10 mm ); 0^37 B.E. (1928) 

(10 mm ); 0°36 Lboat (passim) 


69®41 


Skau and Mac Cullough (1935) 


Freezing point 


-89°0 


B.E. (19^8) 


-90°0 


Skau and Mac Cullough (1935) 


Density 



d 


1 

d 


0 

1.34715 

B.E. (1928) 

.30 

1.29720 

B.E. (1928) 

15 

1.32223 


25 

1.3063 

Skau and Mac Cullough 
(1935) 


Viscosity Surface tension 



1 


t° 

Y 


15 

536 

B.E. (1928) 

16 

23.56 

Hennaut-Rolanu and Lek (1931) 

30 

437 

99 

20 

22.90 

99 




30 j 

21.74 

” 


Refractive index 


Her. 

Ha 

D 

Hey. 

Hog. 

H/? 

He V. 

Hy 

1.42540 

1.42566 

1.42847 

1.42865 

1.43403 

1.43520 

1.43959 

1.44045 

0.00056 

56 

57 

57 

58 

58 

58 

58 


w-PROPYL IODIDE C^H^- CHJ 

This compound gives with w-propyl alcohol an azeotrope with 30 % of alcohol, 
boiling at 90°2. (Lecat; 1918). 

Constants: B.E. (1934) 

Saturated vapour pressure: see Milazzo (1944) 

Boiling point 


102°4 

Lecat (passim) 

102°6 

Dobbineb (1888) 

102^45 

dt 

j - (10 mm ); 0°47 B.E. (1934) 
dp 

102°6 

Zandeb (1882) 
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Freezing point: —98°7 B.E. (1934) 

Density Viscosity 



d 



T)- 10» 


0 

1.78673 

B.E. (1934) 

15 

837 

B.E. {1!)34) 

16 

30 

1.75840 

1.72997 


30 

1 

670 

” 


Surface tension 



y 

y 


16 

30.11 

Bodson (1937) 14 30.20 

SCHIFF (1884) 

20 

29.66 

„ 40 27.07 


30 

28.47 



40 

27.40 




Refractive index 


t° 

He r. 

Ha 

He y. 

Heg. 


1 

15 

1.50386 

1.50448 

1.50890 

1.51738 

1.51925 

dn 

dl 

0.00060 

60 

62 

63 

65 


/50-PROPYL iodide (CH3 )2CHI 

Constants: B.E. (1934) 

Saturated vapour pressure: see Milazzo (1944) 



p mm 


0 

21.1 

Rex (1906) 

20 

56.4 


30 

88.4 

99 


Boiling point 


89°46 

dt 

Lecat (passim) 

89°46 

B.E. (1934) 

89°6 


Hughes and Shapiro (1937) 
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Freezing point: — 90°0 Timmermans (passim) 


Density Viscosity 



d 

1 

1 

1 

j 

! 

i 

YJ- 10® 


0 

1.74246 

B.K. (]1)34) 

15 

732 

B.E. (1934) 

15 

1.71371 

,, 

30 

620 


30 

1.68503 






Stiff ace tension 


t° 

y 

ii 

y 


20 

27.42 

Bodson (1937) 

ji 50 

23.63 

Bodson 

30 

26.13 


i 60 

22.37 


40 

24.87 


_ j ''o 

21.12 



Refractive index 


t° 1 

He r. 

Ha 

He y. 1 

Heg. 

H/S 

He V. 

15 

1.49698 

1.49763 

1.60224 

1.51111 

1.51321 

1.52003 

dn 

dt 

0.00058 

58 

58 

59 

59 

59 


PROPYLENE DICHLORIDE or 1,2-DICHLOROPROPANE 

CH 3 —CHCl-CHgCl 

Constants 


Saturated vapour pressure 



p mm 


p mm 


p mm 


15 

33.0 

50 

154.7 

85 

539.1 

Nelson and Yovng (1933) 

20 

42.0 

55 

188.0 

90 

630.5 

9» 

25 

54.0 

60 

227.4 

95 

733.5 


:^o 

67.5 

65 

273.0 

96 

754.0 

if 

35 

84.0 

70 

326.8 

99.7 

847.1 

if 

40 

103.5 

75 

388.0 



if 

45 

126.3 

80 

459.3 



if 


Boiling point 


95^6 

Eftbing (1938) ! 

96°4 

Nelson and Young (1933) 

96"25 

Lecat (passim) j 
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Density Surface tension 


t° 

d 


t° 

y 


20 

20 

1.1645 

1.1669 

Nelson and Youno (1933)! 
Eftring (1938) 

20 

40 

29.42 

26.91 

Eftring (1938) 

** 


Refractive index 


t° 

Ha 

H/J 

Hy 


20 

1.43786 

1.44593 

1.46051 

Eftring (1938) 


Heat of combustion 20° (c») 3963.4 cal 167g Eptrino (1938) 

Z^o-PROPYLIDENE DICHLORIDE or 2,2-DICHLOROPROPANE 


Constants: B.E. ^1934) 
Boiling 'point 


69°88 

70°4 

Eftring (1938) 

Leoat (passim) 

dt 

10% T 
dp 

(10 mm); 0°41 B.E. (1934) 

Freezing 

point 



-33°8 

Turkbvioh and Smyth (1940) 

-34°4 

B.E. (1934) 


Density 



d 


d 


0 

1.11921 

B.E. (1934) 

30 1 

1.07767 

B.E. (1934) 

15 

1.09843 


20 

1.0912 

Eftring (1938) 


Viscosity 

t° rj • 10» 

15 769 B.E. (1934) 

30 619 

Timmermans 17 
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Surface tension 


t° 

y 


t° 

y j 


15 

24.30 

B.E. (1934) 

20 1 

24.07 

Eftring (1938) 

20 

30 

23.62 

22.63 

>* 

40 

21.63 

>> 


Refractive index 


t° 

Her. 

Ha 

Hey. 

Heg. 

15 

1.41501 

1.41538 

1.41793 

1.42241 

dn 

dl 

0.00047 

47 

47 

49 

20 

— 

1.41311 

1 

— 



j He V. 

1 Hy 


1.42348 

L42718 

__ 

B.E. (1934) 

49 

52 

— 

- 

1.42097 


1.42545 

1 

Eftring (1938) 


Heat of comhustion 


20 ° (cj,) 3955.4 cal 15°/g Eftring (1938) 


TRIMETHYLENE DICHLORIDE or 1,3-DICHLOROPROPANE 

CHgCl—CHa—CHoCl 


Constants: Eftring (1938) 

Density Surface tension 


t° 

d 


t° 

y 


20 

1.1862 


20 

34.01 





40 

31.44 



Sefractive index 


t° 

Ha 


Hy 


20 

1.44692 

1.45506 

1.45973 



Heat of combustion 


20° (oe) 3968.4 cal 16% 
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PROPYLENE DIBROMIDE or 1,2-DIBROMOPROPANE 

CHa—CHBr—CH^Br 

Constants 


Saturated vapour pressure 



p mm 

r •• 

p mm 


37.3 

15 

61.8 

50 

Kahlbaum and Arndt (1898) 

42.5 

20 

71.4 

75 


46.8 

25 

78.4 

100 

** 

50.6 

30 

89.2 

150 


53.9 

35 

97.2 

200 


56.8 

40 

103.8 

250 

1# 

59.4 

45 

109.6 

300 



Boiling point Freezing point 

140°5 Lecat (passim) j: — 55°35 Timmermans (passim) 

141°() Kaiilbaijm and Arndt (1898) j! 


Density 



20 1.93326 Kahlbaum and Arndt (1898) 


Refractive index 



Ha 

D 

H/9 

Hy 


20 ° 

1.51659 

1.51976 

1.52966 

1.53736 

Kahlbaum and Arndt (1898) 


TRIMETHYLENE DIBROMIDE or 1,3-DIBROMOPROPANE 

CHgBr—CHo-CHgBr 

Constants: Serwy (1933) 


Boiling point 


Freezing point 

166°9 

Lecat (passim) 
dt 

r~ (10 mm) ; 0°50 Serwy 
(1933) 

-34°2 

Serwy (1933) 

167°34 
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Density ViscosUy 



d 


1 

Tj-io* 


0 

15 

30 

2.01618 

1.98927 

1.96238 


! 16 
! 30 

i 

2241 

1746 



Refractive index 



He r. 

Ha 

Hey. 

Heg. 

H|8 

Hev. 

1 

Hy 

15 

1.52121 

1.62174 

1.52546 

1.63252 

1.53416 

1.53932 

1.54464 

dn 

di 

0.00048 

48 

48 

49 

48 

50 

— 


1,2,3-TEICHLOEOPROPANE CHaCl—CHCl—CHgCl 

Constants: Eftrino (1938) 

Boiling poirU: ISG^G 

Density Refractive index 


t° 

d 


t° 

Ha 

D 

Hfi 

Hy 

20 

1.3896 

1 

20 

1.48129 

1.4836 

1.49031 

1.49561 


Heat of combustion 


20° (Cr) 2788.4 cal 16°/g 


1,1,1,2,2,3,3-HEPTACHLOEOPEOPANE CCls-CX^la—CCI 2 H 

Saturated vafour 'pressure, boili'ng and freezing 'points and density: Boeseken 
and Prins (1911) and Prins (1914^ 
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D. HALOGENATED DERIVATIVES OF BUTANE 
BUTYL FLUORIDES 


Constants: Desreux (1935) 



prim. 

n-CaH,—CHjF j 

sec. 

CaHa—CHF—CH, 

Boiling point 


32°48 


25°08 

Density 


d 


d 


0 

0.8005 

0 

0.7884 

• 

15 

0.7824 

15 

0.7700 


20 

0.7761 



Viscosity t) • 10® 

20 

73: 284.5 

15 

Y): 286.2 

Surface tension 

20 

y: 17.72 

15 

y: 16.93 

Refractive index 

15 

n Ha 1.3404 

12 

n Ha 1.3350 



D 1.3419 ' 


D 1.3366 


1 

H/? 1.3457 


up 1.3403 



Hy 1.3488 




w-BUTYL CHLORIDE 
Constants: B.E. (1930) 

Boiling point Freezing point 



dt 

i -123°1 


^ (10 mm) ; 0°42 Lecat (passim) 

! 

78°50 

„ 0°41 B.E. (1930) 

1 

i 

1 


Density 



d 


j 

d 


0 

0.90838 

B.E. (1930) 

20 

0.8866 

Vogel (1943) 

15 

0.89197 

ft 

40.9 

0.8650 

99 

30 

0.87549 


60.6 

0.8427 


Viscosity 





i 

73-10® 


15 

469 

B.E. (1930) 




30 

405 

ft 
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Surface tension 


o 

r 



y 


15 

24.40 

B.E. (1928) 

19.0 

23.85 

Vogel (1943) 

20 

23.90 


26.3 

23.10 

„ 


22.88 

,, 

41.0 

21.25 

,, 




61.6 

19.14 



Refractive index 



Her. 

Ha 

D 

1 

Hey. 

Heg. 

H/S 

He V. 

1 

H}/ 


15 

dn 

1.40237 

1.40276 ' 

— 

1.40499 

1.40903 

1.40978 

J.41331 

1.41436 

B.E. (1930) 

di 

0.00050 

50 

— 

51 

52 

53 

54 

— 

- 

20 

1 

1.39940 

1.40223 

— 

— 

1.40730 

— 

1.41099 

Vogel (1943) 


/50-butyl chloride (CH3 )2CH—CHgCl 

Constants: B.E. (1926) 

Saturated vapour pressure: 20® 126.2 mm Hirshberg (1932) 
Boiling point 

68°81 Eftring (1938) 

(It 

68°86 -- (10 mm); 0°42 B.E. (1926) and Lecat (passim) 


Freezing point: —131®2 B.E. (1926) 


Density 



d 


t® 

d 

i 

! 

0 

0.89962 

B.E. (1926) 

30 

0.86620 

1 B.E. (1926) 

15 

0.88290 

” 

20 

0.8776 

Eptrinq (1938) 
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Surface terhsion 



Y) • 10* 


t° 

y 


15 j 

471 

B.E. (1926) 

15 

22.56 j 

Hennaut-Roland 

30 

395 

20 

30 j 

21.99 1 

20.87 

» 


Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 


He V. 

Hy 

1.41039 

52 

15 

dn 

dt 

1.39829 

1.39884 

0.00052 

1 

1.40096 

52 

1.40100 

52 

1.40496 

1.40609 

52 

1.40902 


Heat of combustion 


20° (C*;) 


6929.8 cal 15°/g 


Eitoino (1938) 


&3C.-BUTYL CHLOKIDE CH 3 —CHCl-CgH^ 

Constants: B.E. (1928) 


Saturated vapour pressure 



p mm 


t° 

p mm 


0.32 

10.02 

20.18 

49.3 
79.95 
127.5 ! 

Roland (1928) 

9 9 

29.96 

39.85 

193.8 I 
285,1 

Roland (1928) 

tt 


Boiling point Freezing point 


68°25 


(10 rum); 0°41 B.E. (1928) and 

-13r3 

(racem.) B.E. (1928) 



dp 

Lecat (passim) 

~140°0 

(active) „ 


68°25 


Eftring (1938) 



___ 


Density 


t° 

d 


t° 

d 


1 

0 

0.89556 

(rac) B.E. (1928) 

30 

0.86210 

B.E. (1928) 

15 

0.87880 


0 

0.89497 

(active) „ 

20 

0.87323 

99 

20 

0.8728 

ErriiiNa (1938) 
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t° 

7)- 10*^ 


16 

439 

B.E. (1928) 

30 

363 

•• 


Refractive index 


t° 

Ha 

D 

Hey. 

1 

Hy 

16 

1.3974 

1.3994 

1.39975 

1.4045 

1.4089 

dn 

di 

0.00050 

48 

— 

50 

64 


Rotatory power 




(a) 



(n) 

20° Li 

(red) 

-6.40 

Hey. 

(yellow) 

- 8.86 

Li 

(or.) 

-7.86 

Heg. 

(green) 

-10.08 

Na 


-8.48 

Li 

(blue) 

-14.94 




Heg. 

(violet) 

-17.04 


Heat of combustion 


20° (c„) 6924.8 cal 157g 


Eftring (1938) 


Tert.-BUTYL CHLORIDE 


(CH3)3CC1 


Constants: B.E. (1934) 
Boiling point 


60°7 


~ (10 mm); 0°36 B.E. (1934) 


60°8 


dt 

dp 


(10 mm); 0°37 Leoat (passim) 


Freezing point 


-27°1 


B.E. (1934) 


Density 


t° 

d 


t° 

d 


0 

15 

0.86523 

0.84739 

B.E. (1934) 

ss 

30 

0.82936 

B.E. (1934) 
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Viscosity Surface tension 



71 -W 



y 


16 

543 


15 

20.06 


30 

439 


20 

19.66 





30 

18.36 



Refractive index 


t® 

Her. 

Ha 

D 

Hey. 

Heg. 

Hi? 

Hev. 



15 

1.38526 

1.38557 

— 

1.38777 

1.39188 

1 

1.39289 

1 

1.39620 

B.E. (1934) 


dn 

dt 

0.00052 

52 

— 

62 

63 

53 

54 

» 



w-BUTYL BROMIDE CaH^-^CHaBr 

Constants; B.E. (1926) • 


Boiling point 


101°26 

Skau and Mao Cullough (1935) 

101°60 

B.E. (1926) 

ior5 

Lboat (passim) 

101^60 

Van Bogaert (1927) 

101°6 

Cupp and Rogbrs (1939) 




_ (10 mm) 
dp 


0°60 


Lboat (passim) 


0°61 . 


B.E. (1926) 


Freezing point 


-112°3 


Skau and Mao Cullough (1935) 


~112°4 


B.E. (1926) 


Density 



d 



d 


0 

1.30436 

B.E. (1926) 

16 

1.28284 

Skau and Mac Cullough 

15 

1.28292 




(1935) 

30 

1.26120 

it 

25 1 

1.2689 

Cupp and Rogers (1939) 
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Viscosity 


i 

1 7) • 10« 


t° 

7) -10“ 


15 

1 666 

1 B.E. (unp.) (corr. val. 1926) 

20 j 

633 

Mountfobd (unp.) 

.30 

567 

- 

25 

591.4 

Cupp and Rogers (1939) 


Surface tension 



i 

i 

15 

27.00 

Hennaut-Roland and I 

20 

26..33 



25.21 

t 

*> 


Refractive index 



He r. j Ha 

I) 

Hey. 

Heg. 

H/S 

He V. 

Hy 


15 

dn 

dl 

1.43926 1.43940 

— 10.00050 

1.44225 

50 

• 1 

1.44241 

50 

1.44769 

1 

1.44875 

52 

1 

1.45290 

1.45410 

52 

B.E. (1926) 

25 

! 

1.4373 

— 

L..._ . i 

— 

— 


Cupp and 
Rogers (] 939) 


Iso-BVTYL BROMIDE (CH 3 ) 2 CH-~CH 2 Br 

Constants: B.E. (1928) 

Boiling 'point: 91°40 ™ (lOimn): B.E. (1928) and Lecat (passim) 

dp 

Freezing point: Timmermans (passim) 


Density Viscosity 



d 



7 )- 10® 


0 

1.29410 


15 

679 


15 

1.27197 


30 

567 


:io 

._j 

1.24980 



1_ _1 



Refractive index 



Ha 

D 

Hey. 

H/S 

Hy 

15 

1.43639 

1.43901 1 

1.43914 

1.44567 

1.45131 

dn 

dt 

0.00049 

50 

50 

60 

52 
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/Sec.-BUTYL BROMIDE (rac. and antipodes) CH 3 —CHBr—CgHg 


Constants: B.E. (1934) 


Boiling foint 


. 

dt 



fll°20 

91'’24 

Y (10 mm); 0°51 B.E. (1934) and 
^ Lecat (passim) 

8kau and Mac Cullough (1935) 

91^3 

Houston (1933) 


Freezing point 


-lir9 


B.E. (1934) 


l| 

! - 112 '^! 


8kau and Mac Cullough (1935) 


Density 



d 

1 


d 


0 

1.28968 

B.E. (1934) 

1 

25 

1.2530 

1 

Skau and Mac Cullough 

15 

1.26808 j 

,, 



(1935) 

:k) 

1.24643 


_i 




Viscosity Surface tension 



V)- 10* 

1 

1 

t° 

y 


15 

618 

B.E. (1934) 

15 

25.85 

Hennaut-Roland and 

30 

526 

i 

20 

25.18 

„ Lek (193 




30 

23.86 



Refractive index 



He r. 

1 

Ha 

Hey. 

Hog. 

H|3 

He V. 

j Hy 

15 

dn 

dt 

1 

1.43619 

0.00046 

1.43664 

46 

1.43950 

48 

1.44485 

49 

1.44614 

49 

1 

1.45030 

49 j 

j 1.45199 

51 
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J^jt^.-BUTYL BEOMIDE (CH3)3CBr 


Constants: B.E. (1934) 


Boilmg foint: 
Freezing 'point: 


73°25 — (10 mm): 0°40 B.E. (1934) and Lecat (passim) 
dp 

~16°2 B.E. (1934) 


Density Viscosity Surface tension 



d 

! 

i 




V 


0 

1.25160 


15 

883 


16 

22.96 


15 

1.22861 


30 

702 


20 

22.45 


30 

1.20653 





30 

21.24 



Refractive index 



He r. 

Ha 

Hey. 

Heg. 


j He V. 

15 

dn 

dt 

1.42736 

0.00051 

1.42782 

61 

1.43071 

52 

1.43634 

63 

1.43763 

1 

i 52 

1 1.44206 

i 


n-BUTYL IODIDE CgH^^CHgl 

Constants: B.E. (1934) 

Saturated 'vapour pressure: Milazzo (1944) 

Boiling point: 130^40— (10 mm): 0®48 B.E. (1934) and Lecat (passim) 

dp 

Freezing point: — 103°0 B.E. (1934) 


Density 


t® 

d 



d 


0 

1.64833 

B.E. (1934) 

20 

1.6157 

Vogel (1943) 

15 

1.62366 


41.7 

1.5816 

*9 

30 

1.69890 


61.5 

85.8 

1.5492 

1.6090 


Viscosity . 


Surface tension 



[ 7)'-10« 


t® 

y 


15 

918 

B.E. (1934) 

15 

29.78 

B.E. (1934) 

30 

1 777 


•20 

30 

29.16 

27.90 

99 
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Refractive index 



He r. 

Ha 

D 

He y. 

Heg. 


He V. 


15 

L49797 

1.49860 

1.50258 

1.60277 

1.51068 

1.51266 


B.E. (1934) 

dn 

dt 

0.00062 

63 

54 

54 

55 

55 

— 


20 

— 

1.49689 

1 

1.49984 

1 1 

— 

— 

1.50978 

1.51769 

Vogel (1943) 


Zso-BUTYL IODIDE (CH3)2CH~CH2l 


Constants: B.E. (1934) 

Boiling 'point Freezing point 


120°8 

dt 

— (10 mm); 0°49 Lecat (passim) 

-93°6 

B.E. (1934) 

121°00 

„ 0°48 B.E. (1934) 




Viscosity 


Surface tension 






\ 


t® 

V 


0 

1.63682 


15 

945 


35 

28.52 


16 

1.61176 



111 


20 

27.97 


30 

1.58693 

i 

30 ^ 



30 

27.04 



Refractive index 



Her. 

Ha 

Hey. 

He V. 


16 

dn 

¥ 

1.49429 

0.00049 

1.49483 

49 

1.49897 

49 

1.60698 

49 

1.50888 

50 
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>Scc-BUTYL IODIDE CH 3 —CHI—CgHg 

Constants: B.E. (1934) 

Boiling point: 120°00 (10 mm): 0°48 B.E. (1934) and Lecat (passim) 


Freezing point: —104°0 B.E. (1934) 


Density Viscosity' Surface tension 


t° 

d 


1 

t° 

73 -105 


! 

y 


0 

1.63055 


15 

885 


■ 15 

28.60 


15 

1.60584 


30 

725 


1 20 

28.34 


30 

1.58099 


i 

1 



j 30 

27.85 



Refractive index 


t° 

He r. 

Ha 

D 

Hey. 

1 

Heg. 


He V. 

Hy 

1 

15 

1.49770 

1.49846 

1.50265 

1.50269 

1.51104 

1.51314 

1.51960 

1.52200 

dn 

di 

0.00050 

50 

51 

51 

52 

52 

— 

— 


Vogel (1943) has studied a series of monochloro-, monobronio-, and monoiodo derivatives 
from C 4 to C 12 . His constants can not be retained, because th(\y do not agree with those 
given by most of the other authors. 


E. HALOGENATED DERIVATIVES OF THE HIGHER 
HOMOLOGOUS PARAFFINS 

n-AMYL FLUORIDE C 4 H,—CHgF 

Constants: Swarts (1931) 

Boiling point: 62*^8 Swarts (1931) 
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Density 



d 


1 

d 


10.6 

26 

0.7960 

0.7880 

Swarts (193]) 

20 

0.7905 

Desreux (1935) 

Viscosity 






TJ-IO* 

1 

i 

T) • 10^ 


20 

372.0 

Swarts (1931) 

50 

277.6 

Swarts (1931) 

30 

335 


60 

252.5 


40 

303.5 






Surface tension: 20° 20.06 Desreux (1935) 

Refractive index: 26° Ha; 1.35622 1.36183 Hy: 1.36533 Rwarts (1931) 

The other halogenated derivatives of w-amylalcohol have not been studied with 
accuracy. 


/50-AMYL bromide (CH3 )2CH-~(CH2)2Br 

Constants: Timmermans and Hennaut-Roland (1929) 


Boiling 'point 


120°6 

120°65 


Grimm and Patrick (1923) 
dt 

( 10 mm ); 0°40 Timmermans and Hennaut-Roland (1929) and 


dp 


Lecat (passim) 


Freezing point: — 111°9 


Demity Viscosity Surface te'nsion 


t° 



t° j 

7) -10® 


1 t^^* 

'] 

V 1 

_1 _ 

0 

1.22912 


16 

792 1 


15 

26.40 

! 

16 

1.20960 


30 

652 


20 

25.80 


30 

1.18989 

1 


1 


30 

24.79 j 
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Refractive index 


t” 

Her. 

1 

1 Ha 

! 

D 

Hey. 

Heg. 


He V. 

Hy 

15 

1.43996 

1.44067 

1.44332 

1.44337 

1.44828 

1.44956 

1.45351 

1.45631 

dn 

dt 


— 

0.00049 

60 

— 

49 

— 

51 


Dielectric constant: 18° 6.1 Grimm and Patrick (1923) 

2-FIX'ORO-, 2-CHLORO-, 2-BROMO- and 2.IODOPENTANES: CHs—CHR—(CHa)^— CHj 

(R = F—Cl—Br—I) 

Saturated vayour pressure, density, refractive index and specific rotatory power; Brauns, 1943. 

UNDECA and PERFLUORO n-and tso-PENTANE CgFuH and 
Jiefraciive index and siirfcLce tension: Rohrback and Cady (1949). 

PENTAMETHYLENE DIBROMIDE CH^Br—(CH 2 ) 3 —CH^Br 

Serwy (1933) and Johnson (1933) studied the constants of this product, but their results 
do not agree. 


n-HEXYL FLUORIDE 

C,H,i-CH 2 F 

Constants: Desrbux (1935) 

Boiling 'point: 93®37 

Density 

^ec.-HEXYL FLUORIDE 

or 2.FLUOROHEXANE 
CHs—CHF— C 4 HJ, 

86^25 

t® 

d 

t° 

d 

0 

0.8200 

0 

0.8185 

15 

0.8062 

20 

0.7916 

20 

0.8002 




Viscosity 


t° 

Y)- 10® 

t° 

7) -10® 

t° 

T)- 10* 

20 

487.5 


40 

389.4 

20 



436.1 

30 

434.5 


60 

319.2 





Surface teneicn: 

20 ° 21.83 



- 

- 


Refractive index: 


20° 



20°39 



Ha 

1.3730 



1.3677 



D 

1.3748 



1.3693 



H/J 

1.3791 



1.3736 



Hy 

1.3826 



1.3771 
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^-HEPTYL FLUORIDE CeHig—CHgF 


Constants 

^Boiling point: 119°7 
Melting point: —73°0 

Density: 21° 0.80290 Swarts (1919-21) 


Viscosity 



V) • 10® 



7) -10' 


20 

626 

S WARTS (1931) 

50 

441 

SWARTS (1931) 

30.04 

40.1 

553 

491.0 


61 

396 



Surface tension: 20° 23.20 Desreux (1935) 
Refractive index 


t° 

Ha 

I) 

H/3 

Ky 


21 

1.38358 i 

1.38550 

1.38993 1 

1.39358 

SwARTS (1921-23) 


w-HEPTYL PERFLUORIDE C^Fjo 

Critical constants, saturated valour 'pressure, boiling point, density, surface tension and 
refractive index: Fowler, Hamilton Jr., Kasper, Weber, Burford and Anderson (1947). 

Refractive index and surface tension: Rohrback and Cady (1949). 


w-HEPTYL CHLORIDES and n-HEPTYL BROMIDES 
CHa—(CH^j)^—CHaCl; CHs—CHa—(CHa)^—CH3; CaH6-UHCMCH2)3—CH3; 
CH 3 --(CH 2 ) 2 —CHCl—(CHa)^—CH 3 ; CH 3 —CHBr—(CH 2 ) 4 —CH 3 ; 
CaHg—CHBr—(CH 2 )s—CH 3 ; CH 3 —(CH 2 )a—CHBr—(CH 2 ) 2 —CH 3 

Melting point, density, refractive index and dielectric constant; Sherill (1930) and Ebreka 
and Sherrill (1930). 


Timmermans 18 
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n-HEPTYL BROMIDE | n-HErj-YL IODIDE 

0 ,Hi3 —CH,Br j CHjI 


Ck>nstants: Deffet (1931) 


Boiling 'jjoint: 

180°0 



203°95 

Melting point: 

—58°1 



-~48°2 

Densiti 







d 


1 

d 


0 

1,16134 

Deffet (1931) 

0 

1.40339 

Deffet (1931) 

15 

1.14526 


15 

I 1.38509 

,, 

30 

0.12909 

" 

30 

1.36677 

- 

Viscosity 


t° 

71-10“ 



i,-10“ 


15 

1432 

Deffet (1931) 

15 

1936 

Deffet (1931) 

30 

1117 


30 

1498 

n 

Surface tension 



y 



y 


15 

^ 29.00 

1 

Deffet (1931) 

15 

30.88 

Hennaut-Roland and 

20 

28.56 


20 

30.38 

L,ek (193J) 

30 

27.50 

- 

30 

29.53 



Befractive index 






15 

dn 

di 

15 

dn 

di 


He r. 

1.44952 

0.00043 

1.48887 

0.00045 

Deffet (1931) 

Ha 

1.44982 

42 

1.48924 

45 

Hey. 

1.45260 

43 

1.49297 

46 


Heg. 

1.45774 

43 

1.49998 

46 


H/J 

1.45894 

43 

1.50151 

47 


He V. 

1.46248 

44 

1.50647 

49 


Hy 

1.46397 

44 

1.50812 


99 
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»-OCTYL FLUORIDE 
m-C,Hx6— CH,F 

n-OCTYL BROMIDE 
».C 7 Hi 5 --CH*Br 

».OCTY] 

n-C^Hi, 

L. IODIDE 
,-CH,I 

Constants 

SwARTS (1919-23) 

Deffet (1931) 

Deffet (1931) 

Boiling point ! 

1 

142°8 1 

201°5 

226°55 

at 1 

— (10 mm) 
dp 


- 


0°55 

( 

)°60 



- 


— 

225°r) Dobriner (1888) 

Melting point 


— 

— 

55°0 

— { 

15°7 

Density 


d 

1 

t° 

d 

1 

d 


14.1 

0.8120 

0 

1.13312 

0 1 

1.35312 


21 

i 0.80361 

15 

1.11795 

16 1 

1.33568 




30 

1.10269 

30 ' 

1.31820 

Viscosity 




1) • 10“ 

t° 

71 • 10“ 




15 

1791 

15 

2408 




30 

1382 

30 

1796 

Surface tension 



t° 

y 





— 

15 

29.54 


— 




20 

28.89 






30 

27.67 






Hennaut-Roland and 







Lek (1931) 







dn 


dn 

Refractive index t° 

1 

r-H 

O 

15° 

dt 

15° 

dt 

Her. 


_ 

1.45173 

0.00041 

1.48681 

0.00043 

Ha 

1 

.39520 

1.45216 

41 

1.48729 

43 

D 

1 

.39703 

— 

— 

— 

— 

He y. 


— 

1.45489 

41 

1.49084 

43 

Heg, 


— 

1.46002 

41 

1.49746 

44 


1 

.40175 

1.46126 

41 

1.49913 

45 

He V. 


— 

1.46487 

41 

1.50397 

46 

By 

1 

j 

.40565 

1.46640 

41 

1.50608 



2-CHLORO-2,3,3-TRIMETHYLPENTANE CH3-CC1(CH3)-C(CH3)2-CH2-CH3 
Constants: Howard, Mears, Fookson, Pomerantz and Brooks (1947) 


Freezing point 

-fl 0°6 

Refractive index 

20 " 

ni> 

1.4467 

Density: 

20° 0.9105 


25" 

- 0.00042 


25° 0.9065 1 


hb 

1.4436 


TRIALKYLCHLOROMETHANES: Density and surface tension: Smart and 
Quayle (1945) 
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F. HALOGENATED DEEIVATIVES OF UNSATURATED 
ALIPHATIC HYDROCARBONS 

VINYT. CHLORIDE or MONOCHLOROETHYLENE CH^-CHCl 


Saturaied vapour pressure: Roslovska and Temkin (1946) 


t° 

p atm. 1 

I 

p atm. 

ll 

t° 

p atm. 

10 

2.51 

40 

5.76 

1! 

li 

70 

11.23 

20 

3.39 

50 

7.24 

jl 



30 

4.60 

60 

9.12 

! 

|i 




VINYL BROMIDE or MONOBROMOETHYLENE CIIa^CHBr 


Constants 


Saturated vapour pressure: Mehl (1934) 


t° 

p mm 


p mm 

'! t° 

il 

p mm 

-66 

9.5 

-21.0 

150.2 

j 7.8 

560.9 

-53.5 

23.2 

-10.5 

248.9 ! 

1 10.0 

610.5 

-43.0 

44.1 

0.0 

402.1 

! 11.9 

657.4 

-29.5 

97.0 

5.2 

501.0 

1 ! 




Bodiruj point Freezing point 


15°60 

Mehl (1934) 

-137°8 

Timmermans (passim) 

16°8 

Lecat (passim) 



15°80 

Timmermans (1913) 




VINYLIDENE CHLORIDE or 1,1-DICHLOROETHYLENE CHa=CCIss 
Saturated vapour fressure: Roslovska and Temkin (1946) 



p atm. 


p atm. 

t° 

p atm. 


10 

0.39 

40 

1.21 

70 

3.09 

(The authors give somewhat higher 

20 

0.69 

60 

1.69 

80 

4.07 

values for another sample) 

30 

0.85 

60 

2.30 
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1,2-DICHLOEOETHYLENES (CHC1)2 

Constants 


Trans 

Cis 



Saturated 

vapour pressure 




t° 

p mill 

1° 

p min 


-38.19 

10.4 

-• ;i:i.oo 

9.3 

Ketelaar, Van Velden and 

-30.14 

20.4 

-12.35 

32.3 

„ Zalm (1947) 

-28.30 

22.5 

- 6.23 
+ 0.76 

44.9 

,, 

-19.1S 

41.2 

64.7 

n 

1,5.12 

50.5 

30.06 1 

250.4 


- 7.29 

75.7 

! 77.40 

1286.4 


+ 0.52 

113.0 

99.03 

2304.7 


16.91 

237.4 




39.52 

571.9 




56.12 

1000.5 




84.84 

2284.4 


j 

j 

; (other temperatures by 




1 

! authors) 

1 


Boiling point 

4 Tm Eftring (1938) 60°25 Chavanne (1912) 

47^^? Ketelaar, Van Velden 60^27 Ei-tking (1938) 

and Zalm (1947) 60^5 Ketelaar, Van Velden and Zalm (1947) 


Freezing point — “80°5 Timmermans 


Density 15° — 1.2913 Chavanne (1912) 

20° 1.2546 1.2818 Eftring (1938) 

15° 1.2631 1.2917 Ketelaar, De Vries, Van Velden and 

KooiJ (1947) 

20° 1.2547 1.2837 


Viscosity 


t° 

t)*105 

t° 

7) • 10« t° 

-50 

1005 

-10 

560 - 65 

-45 

925 

- 5 

526 -60 

-40 

847 

0 

498 -55 

-35 

783 

+ 5 

471 -50 

-30 

729 

10 

447 -46 

-25 

682 

15 

423 -40 

-20 

637 

20 

404 -36 

-15 

697 


-30 




-25 




-20 


7] -10^ 

1 

73-10® 


1538 

-15 

690 

Ketelaar, De 

1393 

-10 

647 

Vries, Van Vel¬ 

1271 

- 5 

609 

den and KooiJ 

1156 

0 

577 

„ (1947) 

1057 

+ 5 

646 


973 

10 

516 

„ 

904 

15 

490 


843 

20 

467 


791 

738 

25 

444 

;; 
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1,2-DICHLOROETHYLENES (continued) 



Trans 



Cis 



Surface tension 

Refractive index 

20° 

25 

28 Ketelaar, De 
KooiJ (1947) 

Vries, Van Velden and 

1 


Ha 

D 


Ha 

I) 

! H;? 


10.4 

1.44849 

— 

1.46002 

1.45139 

— 

— 

('havanne(1912) 

15 

dn 

1.44556 

1.44903 

1.45715 

1.44868 

1.45189 

1.45981 

- 

dt 

0.00063 

— 

0.00062 j 

0.00059 

— 

— 


20 

— 

1.4462 

1 

_ 1 


1.4490 


Eftring (1938) 

Dielectric constant 25° 

2.145 

9.31 Ketelaar, Van Velden and 

Zalm (1947) 

Heat of combustion 20° 2682.5 

(cd) cal 15°/g 

2688.5 

Eftrtno (1938) 



1,2-DIIODOETHYLENE (Trans) (CHI)^ 

Prepared by the method of Chavanne and Vos (1914), which consists in 
passing anhydrous acetylene over iodine. The sample has a melting point of 72°. 

Saturated vafour pressure: Broadway and Fraser (1933). 


TETRACHLOROETHYLENE CgCl^ 

Stabilisation by thymol (Bailey, 1939) 

Constants: B.E. (1930) 

Boiling foint: 121°0 ™ (10mm): 0°50 Lecat (passim) 

dp 

121°20 „ 0°50 B.E. (1930) 


Freezing point: —22°35 B.E. (1930) 
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Densiiy Viscosity Surface tension 


t° 

d 


t® 

Yl- 10* 


t° 

y 

0 

1 

1.65582 


15 

932 


15 

32.86 

16 

1.63109 


30 

798 


20 

32.32 

30 

1.60640 





30 

31.27 


Refractive index 



He r. 

Ha 

He y. 

Heg. 

H/> 

Hev. 

15 

dn 

dt 

1.50289 

0.00051 

1.50348 

53 

1.50759 

53 

1.51537 

53 

1.51723 

53 

1.52334 

52 


TRIFLUOROMONOCHLOROETHYLENE C 2 F 3 CI 


Constants 


Critical constants 


0 

i 

p cr. atm. 


107.0 

39.0 

Booth and Swinbhart (1935) 


Saturated vapour pressure 


t® 

p mm 

1 

p mm 


-78.56 

46.2 

-26.46 

816.0 

Booth, Btjbchfield, Bixby and 

-33.56 

593.4 

-25.36 

863.7 

Mao Kelvey (1933) 

-28.46 

742.1 

-23.46 

920.7 


-27.76 

767.3 
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p atm. 

t° 

p atm. 


21.9 

6.7 

81.2 

24.6 

Booth and Swinehart (1936) 

33.8 

8.0 

91.3 

28.2 


40.3 

9.9 

100.8 

36.1 

» 

60.3 

16.6 

101.7 

36.4 

1 ** 

72.3 

19.1 

104.3 

37.1 

1 

1 ** 

1 

1 

,! 


Boiling point: —^27“9 Booth, Burchfield, Bixby and Mac Kelvey (1933) 


Freezitig point: —157°5 


ALLYI. CHLORIDE CHgCH^CHCl 

Constants: B.E. (1932) 


BoUing point: lOnO (10 mm): 0°.42 B.E. (1932) 

dp 

45®15 Lecat (passim) 

Freezing point: —134°5 B.E. (1932) 


Derhsity Viscosity Surface tension 


t® 

d 


t° 

TJ-IO® 


1 ^ 

0 

0.96374 


16 

347 


15 

28.85 

16 

0.94419 


30 

300 


20 

23.06 

30 

0.92464 





i 30 

21.83 


Befractive index 


t® 

He r. 

Ha 

Hey. 

Heg. 

Hi® 

He V. 

Hy 

16 

dn 

1.41634 

0.00068 

1.41682 

69 

1.41887 

69 

1.42462 

72 

1.42697 

1 

74 

1.43056 

74 

1.43225 

75 


1,3-DICHLOROPROPENES: boiling point, density and refractive index: Hatch and 
Pebey Jr. (1949). 
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G. HALOGENATED DEEIVATIVES OF THE 
AEOMATIC SEEIES 

Derivatives of Benzene 
FLUOEOBENZENE CeHgF 

Constants: B.E. (1935) 

Boiling point: 84°75 Morre and Hobbs (1949) 

84“85 — (10 mm): 0''40 B.E. (1935) 
dp 

84®9 Lecat (passim) 

Freezing point: -~41®9 B.E. (1935) 


Density 



d 


d 


0 

1.04863 

B.E. (1935) 

30 

1.01314 

B.E. (1935) 

16 

1.03091 

- 

20 

1.0262 

Dbsreux (1935) 


Viscosity 



73*10® 



73*10® 

1 


15 

620 

B.E. (1935) 

19.95 

582.2 

SWARTS (1931) 

30 

517 

$f 

30 

616.4 





39.95 

460 





50 

414.7 





60.04 

375 



Surface tension 



y 



y 



15 

20 

30 

28.41 

27.78 

26.47 

B.E. (1935) 

20 

27.71 

Desreux (1935) 



Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 

Hj8 

Hev. 

15 

dn 

dt 

1.46338 

0.00049 

1.46412 

46 

1.46837 

1.46853 

60 

1.47653 

50 

1.47865 , 

50 

1.48522 

60 
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Heat constants: Stull (19^7) 


Specific heat 



Cp 


1 


Cp 

C. -183.16 

1 

1 0.1171 

-103.16 

1 

0.2087 

-23.16 

0.3477 

-17,3.16 ! 

0.1275 

- 93.16 

0.2216 

-13.16 

0.3533 

-163.16 

0.1385 

- 83.16 

0.2348 

- 3.16 

0.3578 

-15.3.16 1 

0.1499 

- 73.16 

0.2477 

-{- 6.84 

0.3608 

-14,3.16 

0.1608 

- 63.16 ! 

! 0.2609 i 

+ 16.84 

0.3548 

-1,3.3.16 ! 

0.1730 

- 53.16 i 

1 0.2745 

+26.84 

0.3652 

-12,3.16 

0.1842 

- 43.16 

0.2878 

+36.84 

0.3676 

-i 1,3.16 ' 

0.1971 

1 

L. - 33.16 ! 

0.3402 

+ 46.84 

0.3735 c 


Heat of melting 25.885 cal 15°/g 


CHLOROBENZENE C.Bfil 

Constants: B.E. (1926). — Polyphasic equilibria 


Densities of the liquid and of the saturated vapour 



L. 


L. 

V. 


0 

1.12786 

150 

0.9599 


Young (1910) 

10 

1.1171 

160 

0.9480 



20 

1.1062 

170 

0.9354 

0.008375 


30 

1.0954 

180 

0.9224 

0.01023 


40 

1.0846 ' 

190 

0.9091 

0.01247 


50 

1.0742 

200 

0.8955 

0.01506 


60 

1.0636 

210 

0.8815 

0.01808 


70 

1.0526 

220 

0.8672 

0.02145 


80 

1.0419 

230 

0.8518 

0.02544 


90 

1.0305 

240 

0.8356 

0.03000 


100 

1.0189 

250 

0.8196 

0.03,540 


110 

i 1.0079 

260 

0.8016 

0.04172 


120 

0.9960 

270 

0.7834 

0.04921 


130 

0.9836 

329.2 

0.6411 

— 


140 

0.9723 

358.8 

0.4400 




Rectilinear diameter: 0.5640 — 5337 -10 ^ t° — 509 • 10“^® Young (1910) 
Ramsay and Young (1887) 
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Critical constants 


t° cr. 

p or. mm 

d cr. 

i 



359.2 

33926 

0.3664 

Young (1909-10) 



Saturated vapour pressure 



1 

p mm 


p mm 

t“ 

p mm 


-15.1 

0.913 

-30.1 

0.267 

-35.1 

0.176 

Mundel (1913) 

-25.1 

0.410 i 





• ** 

70 

99..‘{ , 





Martin and Collie 







(1932) 

0 

2.52 

100 

292.75 

200 

3521 

Young (1910) 

10 

4.86 

no 

402.55 

210 

4229 

>* 

20 

8.76 

120 

642.80 

220 

5056 

II 

30 

15.45 

1.30 

718.95 

230 

5989 

II 

40 

26.00 

140 

939.4 

240 

7080 

II 

50 

41.98 

1 150 

1206 

250 

8270 

i> 

60 

65.54 

160 

1534 

! 260 

9647 

II 

70 

97.90 

170 ; 

1920 

1 270 

1 11188 

II 

80 1 

144.75 

180 

2370 

1 329.2 

2.3935 

II 

90 

208.35 

190 

2902 

i 358.8 

33824 


99.231 

289.1 

131.687 

760.00 ’ 

165.309 

1741.0 

Zmaczynski (1930) 

105.629 

.355.1 

138.318 

906.1 

172.173 

2026.3 

,, 

112.074 

4,33.9 

144.996 

1074.6 

1 179.084 

2347.4 


118.565 

525.76 

! 161.720 

1268.1 


1 

>> 

125.103 

633.90 

1 

1 

1 158.491 

i 

1489.2 

i 

1 j 

1 i 

1 


" 


Boiling point 


131°687 

dt 

( 10 mm ): 0°488 Zmaczynski 
(1930) 

132°00 

13r75 

,, 0°51 Lecat (pas¬ 



sim) 



- T - (10 mm ): 0°49 B.E. (1926) 
ap 

(Young’s value (1902) taken as 
standard). 


Freezing point 


-45°1 


B.E. (1926) 


-46°21 


Stull (1937) 
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Constants of state 


Density 


t° 

d 



d 


0 

1.12792 

B.E. (1926) 

0 

1.12795 

Young (1910) 

16 

1.11172 


10 

1.1171 

,, 

30 

1.09560 


20 

1.1062 

99 




30 

1.09550 

„ 

0 

1.12792 

BmoN (1910) 




20 

1.10643 





40 

1.0848 

» 




9.7 

1.1172 

Meyer and Myltus (1920) 

! 80.4 

1.0415 

Meyer and Mylius 

10 

1.1169 

>1 

83.3 

1.0385 

(1920) 

17.6 

1.1090 


88.1 

1.0330 

99 

20.1 

1.1060 


96.2 

1.0235 

99 

26.1 

1.1010 

>» 

102.2 

1.0170 

99 

30.2 

1.0950 


107.8 

1.0100 

99 

36.0 

1.0901 


113.1 

1.0040 

99 

65 

1.0690 


119.6 

0.9962 

99 

60 

1.0640 


123.6 

0.9915 

99 

63.7 

1.0600 





16 

1.11150 

Perkin (1896) 

-45.0 

1.17713 

Timmermans (1912) 

20 

1.1063 


-36.3 

1.16630 

99 

30 

1.0957 

>» 

-.30.6 

1.16103 

II 

45 

1.0794 


-22.96 

1.15253 

99 

60 

1.0740 

II 

1 -13.1 

1.14201 

99 




- 6.2 

1.13452 

99 

24.12 

1.10215 

1 Patterson and Mao 

0 

1.12795 

99 



Donald (1908) 




38.63 

1.08650 





28 

1.0978 

Velasco (1927) 

72.1 

1.0505 

Velasco (1927) 

30.1 

1.0966 


76.1 

1.0470 

11 

46.1 

1.0783 

99 

80.8 

1.0404 

11 

47.9 

1.0763 

99 

94.8 

1.0251 

11 

64.1 

1.0687 

99 

108.6 

1.0100 


66.4 

1.0562 

99 




0 

1.12780 

Tyrer (1914) 

26 

1.1010 

Coates and Coates 

20 

1.1061 

Bramley (1916) 



(1944) 

20 

1.10617 

Zmaczynski (1930) 

26 

1.10110 

Gibson and Lobffler 

26 

1.10086 

Lb Fevre and Lb Fevbb 



(1939) 



(1936) 
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Viscosity 


t° 

7)* 105 


1 r 



20.1 

803 

Meyer and Mylius (1920) 

15 

844 

B.E. (1926) 

25.1 1 

755 


30 

711 


30.2 

710 


20 

794 

Dezelic (1937) 

35.0 

678 


25 

758 

Dunstan, Hilditch and 

35.2 

672 

1 

- 



Thole (1913) 



7j- W 


o 

1 

2 

* 

7] -105 

12.5 

876 

70.0 

472 

130.0 

292 

180.0 

209 

20.0 

799 

80.0 

431 

131.7 

287 

190.0 

196 

30.0 

715 

90.0 

397 

140.0 

273 

200.0 

186 

40.0 

631 

100.0 ! 

367 

! 150.0 

257 

' 210.0 ! 

173 

50.0 1 

571 

110.0 

339 

! 160.0 

239 

: 220.0 1 

1 162 

60.0 

512 

120.0 

! 313 1 

! 170.0 

222 

230.0 

1 155 




i ! 

i 


240.0 

i 144 


Tttant (1927) 


Surface tension 



7 




15 

20 

33.86 

33.28 

Hennaut-Roland and Lek (1931) 




Refractive index 


t° 

He r. 

Ha 

D 

Hey. 

Heg. 

HyS 

Hev. 


15 

dn 

dt 

1.62172 

1.52242 

1.52748 

1.52749 

1.63725 

1.53965 

1.54736 

B.E. (1926) 

0.00064 

64 

54 

65 

56 

65 

66 

>> 

8.9 


1.62679 

1.63068 

•— 

— 

— 

— 

Hinstebt andWERT- 
heimer (1922) 

20 

— 

— 

1.52460 

— 

— 

— 

— 

Davies (1936) 

25 


1.51697 

— 

— 

— 

— 

— 

Martin and Collie 
(1932) 

5.5 

1.62678 

— 

— 

1.63261 

1.54244 

— 

1.55254 

Kalef (1924) 

33.75 

1.61166 

— 

— 

1.61723 

1.52685 

i 

1.53668 

64.0 

1.49536 

— 

— 

1 1.50074 

1.61001 

_ 

1.51953 


90.86 

1.48046 

— 

— 

1.48566 

1.49467 

_ 

1.50388 


107.6 

1.47136 

— 

— 

1.47643 

1.48534 

— 

1.49427 

- 


Kalfp also gives values of the refractive index for other wavelengths. His 
compound was pure but the densities are affected by a systematic error. 
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Dielectric constant 
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. 

e 



£ 


21 

5.670 

Le Fevbb (1938) 

70 

4.886 

Lb Fevre (1938) 

40 

6.372 


80 

4.768 


48 

6.227 


96.2 

4.521 


20 

5.6493 

PlETTE (1947) 

106 

4.435 





115 

4.314 





124 

4.214 





131 

4.144 

• 


Heat constants 


Specific heat: Stull (1937) 



1 Cp 

1 

Cp 


1 

1 Op 

i. 

i 

1 

-183.16 

i 0.1067 

-123.16 

0.1684 

-63.16 

0.2201 

- 3.16 

0.3152 

-173.16 

i 0.1179 

-113.16 

0.1769 

-53.16 

0.2324 

+ 6.84 

; 0.3167 

-163.16 

! 0.1298 

-103.16 

0.1843 

-43.16 

0.2916 

16.84 1 

! 0.3179 

-15.3.16 

0,1394 

- 93.16 

0.1915 

-33.16 

0.3022 

26.84 

0.3191 

-143.16 

0.1495 

- 83.16 

0.1993 

-23.16 

0.3091 

36.84 

0.3216 

-133.16 ! 

0.1590 

- 73.16 

0.2087 

-13.16 

0.3130 

46.84 

0.3269 






Heat of melting 

20.491 cal 157g 

Stull (1937) 

1 



BROMOBENZENB CeH^Br 


Constants: B.E. (1926). — Polyphasic equilibria 

Critical constant 


t® or. 

p cr. mm 

d or. 


397 

33912 

0.4853 

Young (1909-10) 
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Densities of the liquid and of the saturated vapour 


t° 

L. 


L. 

V. i 

1 


0 

1.52182 

140 

1.3293 

_ 

Young (1909-10) 

10 

1.5083 

150 

1.3146 

0.004125 

if 

20 

1.4948 

160 

1.2994 

0.005241 

9} 

30 

1.4815 

170 

1.2847 

0.006562 

if 

40 

1.4682 

180 

1.2697 

0.008117 

99 

50 

1.4546 

190 

1.2534 

0.009950 

»» 

60 

1.4411 

200 

1.2385 

0.01209 

if 

70 

1.4272 

210 

1.2210 ! 

0.01458 

if 

80 

1.4142 

220 

1.2037 

0.01745 

>9 

90 

1.4006 

230 

1.1876 

0.02079 

if 

100 

1.3864 

240 

1.1689 

0.02482 

%9 

no 

1.3729 

250 

1.1510 

0.02927 

if 

120 

1.3583 

260 

1.1310 

1 0.03427 

a 

130 

1.3439 

270 

1.1099 

1 0.04016 

1 

if 


Rectilinear diameter: 0.7609 — G655 • lO^^ — 725 • Young (1909-1910) 


Saturated vapour pressure 



p mm 


p mm 


p mm 

t° 

1 

p mm j 

1 

120 

274.9 

i:io 

372.65 

140 

495.8 

150 

649.05 

Ramsay and Young 

121 

283.65 

131 

383.85 

141 

509.7 

151 

666.25 

(1887) 

122 

292.6 

132 

395.1 

142 

523.9 

151 

683.8 


123 

301.76 

133 

406.7 

143 

538.4 

153 

701.65 

• 

124 

311.15 

134 

418.6 

144 

553.2 

154 

719.95 


125 

320.8 

135 

430.75 

145 

568.35 

155 

738.55 


126 

330.7 

136 

443.2 

146 

583.85 

156 

757.55 

>> 

127 

340.8 

137 

455.9 

147 

599.65 

157 

776.95 

if 

128 

351.15 

138 

468.9 

148 

615.75 



99 

129 

j 

i 

361.8 

139 

482.2 

149 

632.25 






p mm 


1 

p mm 1 

1 

p mm 


121.588 

289.1 

1 

148.944 

633.90 

184.261 

1489.2 

Zmaczynski (1930) 

128.352 

356.1 

162.921 

906.1 

191.474 

1741.0 


135.166 

433.6 

169.985 

1074.6 

198.737 

2026.3 


142.030 

526.76 

177.098 

1268.1 

206.049 

2347.4 

- 
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Boiling 'point 


156^908 

156°1 
166°15 
156°16 
156°2 
156°8 ! 

^ (10 mm) : 0^5165 

i 0“53 

I „ 0°53 

I 0°49 

Zmaczynski (1930) 

Lecat (passim) 

Timmermans (1912) and B.E. (1926) 

Youno (1902) 

Richards and Barry (1915) 

Holla (1909-10) 

The boiling point given by Young: 15G®0, was calculated by means of a formula 
which does not hold at this temperature. The observed boiling point was 156°16. 

Breezing point 



-30°6 

B.E. (1926) and Deffet (1940) |j 

Stull (1937) 


Melting curx^e 


t° 

p kg/cm^ 


p kg/cm^ 


-30.6 

1 

-18.0 

693 

Deffet (1940) 

-23.2 

416 

-13.0 

914 



Density 


t° 

d 


■ 

t® 

d 


0 

1.52204 

B.E. (1926) 

0.1 

1.5220 

Meyer and Mylius (1920) 

16 

1.50170 

»> 

5.9 

1.51410 

>9 

30 

1.48150 


16.6 

1.4998 

99 

0 

1.52182 

Young (1910) 

18.2 

1.4975 

99 

10 

1.60830 


21.9 

1.4925 

99 

20 

1.4948 

»i' 

28.3 

1.4841 

99 

30 

1.4815 


33.1 

1.4776 

99 

0 

1.62193 

Tni^MERMANS (1912) 

43.6 

1.4630 

99 

20 

1.49619 

Zmaczynski (1930) 

49.5 

1.4553 

99 

20 

1.4952 

Dezelio (1937) 

61.4 

1.4392 

99 

25 

1.48791 

Bugarski (1911) 

71.2 

1.4257 


Viscosity 


Surface tension 

t® 

7)- 10» 



y 


15 

1196 

B.E. (1926) 

15 

36.93 

Hennaut-Roland and 

30 

986 


20 

36.34 

„ Lek (1931) 

20 

1124 

Dezelio (1937) 

30 

35.09 
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Refractive index 



Ha 

D 

H/? 

Hy 


15 i 

1.55700 

1.56252 

1.57636 

1.58837 

B.E. (1932) 

dn 

dl 

0.00048 

49 

50 

52 


20 

__ 

i 1.5602 

— 

— 

Fischer and Reichel (1943) 


Heat constants 


Specific heat: Stull (1937) 


t° 

C;, 


Op 


Cp 

C.-183.16 

0.08360 

-103.16 

0.1314 

L. -23.16 

0.2229 

-173.16 

0.08908 

- 93.16 

0.1381 

-13.16 

0.2289 

-163.16 

0.09430 

- 83.16 

0.1451 

- 3.16 

0.2329 

-153.16 

0.1000 

- 73.16 

0.1519 

+ 6.84 

0.2350 

-143.16 I 

0.1059 

- 63.16 

0.1596 

+ 16.84 

0.2359 

-133.16 i 

0.1121 

- 53.16 

0.1674 

+26.84 

0.2368 

-123.16 

0.1187 

- 43.16 

0.1759 

+ 36.84 

0.2384 

-113.16 ; 

0.1249 

- 33.16 

0.1845 

+46.84 

0.2420 


Heat of melting 


16.186 cal 157g 


Stull (1937) 


lODOBENZENE 

This compound is prepared by the action of nitric acid and iodine on benzene. 
Young’s sample was not pure. 

Constants: B.E. (1932). — Polyphasic equilibria 

Boiling point 


188°33 

188‘’36 

188‘’45 

Rolla (1909) 

Holleman (1904) 
dt 

(10 mm): 0°57 B.E. (1932) 
ap 

188^^45 

188°60 

dt 

-j (10 mm) : 0°56 Lecat 
^ (passim) 

Peitler (1889) 

Freezing point 

-31°27 

Stull (1937) 

-3r36 

B.E. (1932) 


Timmermans 19 
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Constants of state 


Density 



d 

1 

1 

1 

d 


0 

1.86102 

B.E. (1932) 

24.8 

1.82363 

Patterson and Mac Do- 

16 

1.83829 


31.25 

1.8138 

„ NALD (1908) 

30 

1.81548 


25 

1.8230 

Jaeger (1917) 

4 

1.8551 

Perkin (1896) 

60 

1.7699 

Perkin (1896) 

10 

1.8458 

$9 

65 

1.7622 


16 

1.8384 


70 

1.7544 


25 

1.8230 


76 

1.7468 

ff 

35 

1.8077 


80 

1.7391 

n 

40 

1.7996 

)l 

85 

1.7319 

99 

45 

1.7928 

>> 

90 

1.7238 


50 

1.7854 


95 

1.7165 

99 

55 

1 

1.7777 

** i 

100 

1.7092 

99 


Viscosity 



73 * 10 ^ 




15 

1740 

B.E. (1932) 



30 

1417 




Surface tension 




t° 

y 


\ 

y 


14 

41.21 

SUGDBN (1924) 

20 

41.45 

Bodson (1937) 

60 

36.93 

ft 

40 

38.69 


98 

31.62 

ff 

60 

35.94 


124 

28.80 

ft 

70 

.34.57 


146 

26.27 

ft 

80 

33.19 

99 

169 

23.91 

ft 




180 

22.64 

ft 





Befra^ive index 



He r. 

Ha 

Hey. 

Heg. 

H/S 

He V. 

16 1 

j 1.61469 

1.61559 

1.62298 

1.63735 

1.64098 

1.65221 

dn 

0.00054 

53 

55 

58 

68 

68 • 

di 








Specific magnetic rotatory power 








10.4 

16.0 

3.1176 

3.1024 

Perkin (1896) 

ft 

i| 64.9 
;| 86.1 

2.9910 

2.9368 

Perkin (1896) 

ft 
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Heat constants: Stull (1937) 


Specific heat 



Qp 


Cp 


Cp 

0.-183.16 

0.06330 

-103.16 

0.1007 

L. -23.16 

0.1815 

-173.16 

0.06825 

- 93.16 

0.1055 

-13.16 

0.1830 

-163.16 

0.07306 

- 83.16 

0.1108 

- 3.16 

0.1840 

-163.16 

0.07776 

- 73.16 

0.1160 

+ 6.84 

0,1846 

-143.16 

0.08262 

- 63.16 

0.1216 

+ 16.84 

0.1854 

-133.16 

0.08733 

- 53.16 

0.1274 

+26.84 

0.1861 

-123.16 

0.09174 

- 43.16 

0.1333 

+36.84 

0.1863 

-113.16 

0.09414 

- 33.16 

0.1392 

+46.84 

0.1884 


Heat of melting 


11.426 cal 157g 


DIFLUOROBENZENES 




Mela 

Para 

P-C.H.F. 

Constants 







Boiling point 


— 


88°82 

SWABTS 







(1913-19) 

Melting point 


— 



-23°7 

it 

Density: 



- 

18°5 

1.1725 

SWARTS 







(1913-19) 


16°2 

1.16400 

SWARTS (1923) 

18°9 

1.1722 

SWARTS (1923) 


20° 

1.1571 

Desreux (1935) 

20° 

1.17006 

Desreux (1935) 

Viscosity: y) • 10® 

20° 

574.3 

SWARTS (1931) 

20° 

639 

SWARTS (1931) 


30° 

512.2 

99 

30° 

568 

99 


40° 

461 

t> 

40° 

507.5 



50° 

415.6 

99 

50° 

456.5 

99 


60° 

378.6 

99 

60° 

413.5 

99 

Surface tension 

20° 

25.93 

Desreux (1935) 

20° 

27.05 

Desreux (1935) 

Refractive index 







Ha 

16° 

1.43509 

SWARTS (1923) 

18°9 

1.43846 

SWARTS (1913) 

D 


1.43921 



1.44219 




1.44766 

tt 


1.45157 


Hy 


1.45556 

it 


1.45957 
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Or^Ao-DICHLOROBENZENE 

Constants 

Boiling point 


179°5 

i 

j Lecat (passim) 

180°35 

* (10 mm): 0°57 Carswell 
<ip (1928) 

Freezing point 

-16°7 1 

1 


Carswell (1928) 

! -17°2 

Kalff (1924) 


Density 



1 




16 

20 

1.3100 

1.3064 

Carswell (1928) 


Refractive index 



Her. 

D 

Hey. 

Heg. 

He V. 


12.8 

1.54936 

_ 

1.55526 

1.56560 

1.57614 

1 

Kalff (1924) 

32.8 

1.53962 

— 

1.54544 

1.55553 

1.56590 


dn 

dt 

0.00048 

— 

49 

50 

51 


22 

— 

1.5518 


— 

__ 

Carswell (1928) 


Dielectric constant: 25°: 6.8281 Le Fevre and Le Fevre (1936) 


Pam-DICHLOROBENZENE 

Constants 

Saturated vapour pressure 



1 

P 


10 

0.232 

Barkis, Vermillor and Gross (1940) 

30 

1.63 


50 

8.435 



Boiling point 


173^7 

Pbbkin (1896) 

174°4 

Lecat (passim) 

173°8 

Krtjyt (1912) 
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Freezing 'point 


.53^2 

Hrynakowski and Szmyt (1938) 

53°13 

Cooper (1926-’27) 

53‘^2 

Morris and Cook (1935) 

63°08 

Campbell and Prod an (1948) 

63°2 

Martin and Georoes (1933) 

53°0 

Beck and Ebbinghaus (1906) 

63°2 

Kalff (1924) 

63°0 

Hrynakowski and Smoczkic- 

53°2 

Perkin (1896) 


wiczowA (1937) 

53°15 

Deffet (1938) 

53°0 

Kruyt (1912) 


Melting carve: Deffet ( 1938 - 1940 ) 



p kg/cm® 

t° 

p kg/cm» 

53.16 

1 

70.00 

510 

55.00 

45 

75.00 

660 

60.00 

196 

80.00 

812 

65.00 

353 

85.00 

1 956 

1 


Density 


t° 

d 


! t® 
i 

d 


55 

1.2495 

Perkin (1896) 

i 75 

1.2264 

Perkin (1896) 

60 

1.2437 { 


i 80 

1.2207 


65 

70 

1.2378 

1.2321 

1 

i 90 

i 

i 

1.2112 

** 


Surface tension 


t° 

y 

1 

1 

1 

! 

y 


68 ! 

30.69 

SUGDEN (1924) 

160 

22.06 1 

SUGDBN (1924) 

96 

27.68 


166 

20.44 


117 

139 

25.44 

22.92 

99 

170 

i 

1 

19.82 



Refractive index 


t° 

He r. 

Hey. 

Hog. 

Hev. 


55.2 

77.2 

1.62397 

1.61307 

1.62988 

1.51877 

1.53991 

1.62859 

1.55017 

1.53865 

Kalff (1924) 


Melting point, density and refractive index of meto-dichloro, 1,2,3-, 1,2,4-, 1,3,5-tricliloro-, 
ortho-, meta- and para-tetrachloro- and pentachloro-benzene are given by Kalff (1924). 
The melting points and the refractive indexes seem good; the densities are affected by a 
systematic error. 
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Para-DIBROMOBENZENE p-^Brj 


Constants 


Boiling point Melting point 


220^25 

Lecat (passim) 

87*^30 

Campbell and Prod an (1948) 



87°3 

Deffet (1938) 



87°2 

Kruyt (1912) 


Mdting curve: Deffet (1938-1940) 



p kg/cm* 


p kg/cm^ 

87.3 

1 

110.0 

640 

96.0 

213 

115.0 

790 

100.0 

348 

120.0 

931 


Viscosity: from 94°8 to 193°2 Golik and Ravikovitch (1949) 

1,2,3; 1,2,4 and 1,3,5-TRICHLOKOBENZENES and HEXACHLOROBENZENE 
Saturated vapour pressure and melting point: Seabs and Hopke (1949) 


Derivatives of Toluene 

FLUOROTOLUENES CgH^F—CHg 


Constants 



Ortho 

Meta 

j Para 


Density 

17°3 1.00142 

20° 0.9974 

__ 



S WARTS (1923) 

Desreux (1935) 



Viscosity: rj • 10® 20° 

679.5 

608 

621.5 

SWARTS (1931) 

30° 

600.5 

534 

552.5 


40° 

537.5 

481 

495 

,, 

50° 

481 

453.7 

— 


60° 

434 

395.5 

405 

- 

Surface tmstion 

— 

20° 27.97 

— 

Desreux (1935) 

RefrOeCtive index 

17°3 




Ha 

1.46705 

— 

— 

SWARTS (1923) 

D 

1.47161 





1.48235 





1.49000 
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PHENYLFLUOROFORM or BENZOTRIFLUORIDE CeH^^-^Fg 

Prepared by Swarts by the action of SbFg on CgHgCClg and purified by 
fractional distillation. 


Constants 

Boiling 'point: 103"'46 Swarts (1919) 
Density 



d 


13.3 

1.19040 I 

Swarts (1923) 

19.2 

1.18857 1 

» (1919) 

20 

1.1886 ' 

Desreux (1935) 


Viscosity 



Y) • 105 i 


Y)*10® 


19.8 

574.0 j SwABTS (1931) 

50 

420.4 

Swarts (1931) 

30 

612.0 j 

60 

387.3 

»» 

40 

462.4 

j 




Surface tension: 20°: 23.39 Desreux (1935) 
Refractive index 



Ha 

D 

1 H/J 

i Hy 1 

1 

' 

13.3 

1.41180 

1 

1.41486 

1 

1.42287 

1.42918 - 

Swarts (1923) 


BENZYL CHLORIDE CeHs-CHaCl 


This substance is very unstable when hot and is oxidized by air with the 
loss of HCl. 


Constants: B.E. (1936) 


Saturated vapour pressure 



p mm 


t® 

p mm 

48.3 

0 

Kahlbaum (1884) 

76.1 

20 

58.7 

5 


80.5 

25 

66.1 

10 

%9 

94.2 

50 

71.3 

15 

\ 

102.8 

76 


Kahlbaum (1884) 
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Boiling point Freezing point 


179^0 

Kaiilbaum (1884) 

1 --39°2 

B.E. (1935) 

179^*3 

Lecat (passim) 

1 


179°35 

Timmermans (1913) 

I 



Density Viscosity Surface tension 



d I 

1 

1 t° i 

7 ) • 10» 

t° 

1 

r ! 

0 

1.11876 

15 

1501 

15 

38.43 1 B.E. (193.=>) 

15 

1.10426 

30 

1175 

20 

37.80 1 

30 

1.08977 



30 

.36.63 

— 

— 

25 

1280 

— 1 

— I Dunstan, Hilditch 



1 1 



! and Thole (1913) 


Refractive index 



Her. 

1 

Ha 

D 

He y. 

Heg. 

1 

H/? 1 

He V. 

16 

1.53670 

1.53638 

(1.54124) 

1.54150 

1.55HK) 

1.55407 

1.56190 

dn 

dl 

0.00048 

48 

— 

49 

i 

49 

L__ 

49 j 

i 

50 


PHENYLCHLOROFORM or BENZOTRICHLORIDE 

Prepared by chlorination of toluene in the presence of 2 % of phosphorus 
trichloride, and purified by fractional distillation. Phenylchloroform is very 
unstable. 


Constants 

Boiling point Freezing point 


220°64 

SWARTS (1923) 

-4‘’76 

Swarts (1923) 

220^8 

Lecat (passim) 

-6°0 

Holleman (1914) 


Density Surface tension 


t° 

d 





15 

20 

1.3775 

1.3723 

Swarts (1923) 

Dssrevx (1935) 

20° 

38.03 

Desreux (1936) 
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Or^Ao-CHLOROTOLUENE o-CeHp—CH 3 

Constants: B.E. (1930) 

Boiling 'point Freezing point 



dt 

il 

159°15 

-- (10 mm.) : 0%2 

11 ~36“5 
il 

159°2 

Leg AT (passim) 

!l 


Density 


Viscosity 


Surface tension 


d 

ij t° 

1 ; 

r, ■ 10“ 


1 H ,■ 

1.10180 


15 

1037 


1 15 1 .33.99 

1.08729 


1 30 

887 

i 

20 I 33.44 

3.07279 


i 


1 

; 30 32.33 


Refractive index 


Hr 


1.55051 

47 


He r. 

Ha 

Hey. 

Heg. 

H/? 

He V. 

1.52264 

1.52322 

1.52827 

1.53770 

1 

1.53997 

1.54747 

0.00045 

46 

48 

1 48 

i 

48 

48 


Bingham and Geddes (1934) measured the densities and viscosities of the three ehloro- 
and bromo-toluenes at various temperatures. For or<^-chlorotoluene, these densities and 
those of B.E. do not agree; for pam-bromotoluene, the densities are 6/10,000 lower than 
those of Perkin. We are not aware of any other comparison data. 


Pc/m-CHLOROTOLUENE p-CeH^Cl—CH 3 


Constants 

Sat'urated vapour pressure 


t® 

p mm 

t° 

p mm 

t° 

p mm 


40.3 

5 

59.6 

20 

77.7 

50 

Kaulbaum (1884) 

48.9 

10 

63.7 

25 

84.9 

75 


54.2 

15 



1 


- 
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Boilimj point: 162°4 Lecat (passim) 

1G2°50 Feitler (1889) 


Viscosity 


t° 

ri - 10 * 



7) -104 


10 

103 

Bingham and Gbddes 

60 

56 

Bingham and Geddes 

20 

89 : 

(1934) 

80 

47 

„ (1934) 

30 

40 

78 

70 

- 

100 

40 



Surface tension 



y 



y 


25 

32.24 ' 

SUGDEN (1924) 

108 

23.32 

SUGDEN (U 

30 

29.22 i 

if 

120 

22.11 


64 i 

27.96 , 


151 

19.11 

„ 

79 : 

26.17 

>> 





Or^/io-BROMOTOLUENE o-CeH^Br—CH 3 


Constants 

Saturated vapour pressure 


t° 

p mm 



p mm 


44.4 

0 

Kahlbaum (1884) 

75.2 

20 

Kahlbaum (1884) 

65.4 

5 


79.6 

26 


63.4 

10 


95.7 

50 


69.8 

15 


104.4 

75 



Boiling point Freezing point 


181° 

Perkin (1896) 

-28°! 

Timmermans (passim) 

181°5 

Lecat (passim) 
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Viscosity 



YJ* 10" 



7) -10" 


0 

221 

Bingham and Geddes 

40 

112 

Bingham and Geddes 

10 

181 

(1934) 

60 

87 

„ (1934) 

20 

151 


1 80 

71 


30 

i 

129 


160 

59 

1 


S'pecifi,c magnetic rotatory power: 16^7 2.3556 Perkin (1896) 


P«m»BROMOTOLUENE 




Constants 

Boiling point 


185°0 


Lecat (passim) 


Melting point 

26°7 


Van der Laan (1907) 


Density 



d 



d 


35 

1.3877 

Perkin (1896) 

70 

1.3441 

Perkin (1896) 

40 

1.3813 

>1 

75 

1.3338 

II 

45 

1.3752 


80 

1.3316 

II 

50 

1.3691 


85 

1.3241 


55 

1.3630 

II 

90 

1.3190 

II 

60 

1.3569 


95 

1.3128 


65 

1.3505 


100 

1.3076 

II 

30 

1.3937 

Bingham and Geddes 

80 

1.3319 

Bingham and Geddes 

40 

1.3816 

(1934) 

100 

1 1.3074 

(1934) 

60 

1.3563 

i ” 1 

1 

1 


Viscosity 






YJ- 10" 


Y)-10" 


30 

109.5 

Bingham and Geddes 

60 

76.8 

Bingham and Geddes 

40 

94.4 

(1934) 

100 

53.1 

(1934) 

___ 




_ 

--- — - - 


Dielectric constant: 28® 5.07 Cauwood and Turner (1915) 

Specific magnetic rotatory power: 39® 2.2084; 89° 2.1351 Perkin (1896) 


l,l-DI-p-CHLOROPHENYL-2,2,2-TRICHLOROETHANE (C 6 n 4 Cl) 2 CH—CCI 3 
Saturated vapour pressure Kuhn and Massini (1949) 
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HALOGENATED DERIVATIVES 


Derivatives of Naphthalene 

a-BROMONAPHTHALENE a-CioH 7 Br 


Constants: B.E. (1937) 

Boiling jpoint Melting foint 


28P2 I Lecat (passim) 

6^10 

B.E. (1937) and Deffet (1940) 

.1, 

6°20 

Jones and Lapworth (1914) 


Melting curve 


t° 

p kg/cm® 

i 


P kg/cm= 1 

6.10 

1 

Deffet (1940) | 

25.00 

703 : Deffet (1940) 

16.00 

370 


30.00 

885 j 

20.00 

518 

-■ 


i 


Density 


t° 

d 


t° 

d 


0 

1.50343 

B.E. (1937) 

20 

1.4834 

! 

1 Jones and Lapworth 

15 

30 

1.48834 

1.47317 

II 

25 

1.4785 

(1914) 


Viscosity Surface tension 


1 

t° 

7)- 10® 


t° ■ 

y 


15 

5993 

B.E. (1937) 

15 

45.16 

B.E. (1937) 

30 

4031 


20 

44.59 1 



i 


30 

43.36 



Befraetive index 


t° 

He r. 

Ha 

D 

Hey. 

Heg. 1 

H/S 

He V. 

Hy 


15 

dn 

It 

1.64993 

(1.66120) 

(1.66009) 

1.66033 

1.67893 

(1.68385) 

1.69926 

— , 

B.E. (1937) 

0.00043 

— 

— 

0.00044 

0.00044 

— 

0.00044 

— 

- 


(Ha, D, H/3, are interpolated values) 


1.6494 


1.6682 


1.6819 ! 


1.7037 


Jones and Lap- 
WORTH (1914) 
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H. HALOGENATED DERIVATIVES OF THE CYCLOPARAFFINS 
CychmmYL CHLORIDE C 5 H 9 CI 


Constants: La Bruyere (unp.) 

Freezing point: — 94°3 

Density Viscosity Surface tension 



d 


73 • 10 ® 1 


y 

0 

1.02965 

i 

1070 

15 

1 31.27 

15 

1.01398 

1 30 

867 

20 

30.64 

30 

0.99825 

1 

1 


30 

29.39 


Refractive index 



! j 

Her. 

Hey. 

Heg. 

He V. 

15 

1.45108 

1.45394 

1.45872 

1.46348 

dn 





dt 

0.00042 

43 

45 

45 

1 


C'«/ciopentylfluoride, bromide, iodide and cyclopentylidene chloride: Rogers and Roberts 
(1946). Pcrfluorodimethylcyriopentane andpcrfiuorethykt/ciopentane: Fowler, Haaulton Jr., 
iCASPER, Weber, Burford III and Anderson (1947). 

Nona- and Perfluoro-rycZo-pentane: Rohrback and Cady (1949). 


TRIFLUOROMETHYL-c 7 /cto-HEXANE or Cydo-HEXYLFLUOROFORM 

CeHn-CF, 


Prepared by catalytic hydrogenation of phenylfluoroform. 

Constants: Swarts (1923—31) 

Boiling point: 107°20 Melting point: -~103®4 Density: 1H5 1.0908 


Viscosii^y 



7J-10* 

11 

il 


7) -10® 


20 

951 

Swarts (1931) I 

50 

648.5 

Swarts (1931) 

30 

40 

829 

733.5 

" ! 

60 

575 



Perfluoromethylcyciohexane, perfluoro-o-dimethylcyciohexane, perfluoro- m-dimethylcycZo- 
hexane, i)erfluoro-p-dnnethylcyck>hexane, perfluoro-l, 3 , 5 -trimethylc 2 /ctohcxane and perfluoro- 
hexahydroindane: Fowler, Hamh-ton, Kasper, Weber, Burford III and Anderson (1947)- 
Hexachloro-cycio-hexanes a, y, 3: Saturated vapour pressure: Balson (1947). 












3. OXYGENATED DERIVATIVES OF THE ALIPHATIC 

SERIES 

A. ALCOHOLS 

METHYL ALCOHOL CH3OH 


Methyl alcohol is purified by transformation into a solid ester, either the 
oxalate according to Ramsay and Young (1887) or the potassium methyl sul¬ 
phate according to Klason and Norlin (1906). 

For the determination of impurities (acetone, formaldehyde, etc.) sec Bates, 
Mullaly and Hartley (1923), Hartley and Raikes (1925) and Gillo (1938). 

According to Gillo (1938) formaldehyde is determined by Schiff’s reagent 
(decolorised fuchsin) down to 10*^ %; acetone is determined by the iodoform 
reaction, by vanillin, by Nessler’s reagent or by ebulliometry and may be detected 
down to 10‘® or 10"^ %. 

Complete dehydration is obtained by fractional distillation (Young and 
Fortey (1902) or by distillation over metallic sodium (Crtsmer, 1904; B.E., 
1930; Gillo, 1938 [the fifth degree of purity can easily be attained]); distillation 
over calcium (Klason and Norlin, 1906) or magnesium (Bjerrum and Zeich- 
meister, 1923) is less satisfactory; neither do lime or baryte load to complete 
dehydration. Traces of water can be estimated by a determination of the den¬ 
sity to the fifth figure; also by measuring of the t°cr.s. in petroleum (Crismer); 
T.C.S. in cyclohexane (B.E.); by determining the speed of esterification of methyl 
oxalate; or by measuring the electrical conductivity of a 10'^ N solution of 
hydrochloric acid (Goldschmidt, 1924). By measuring crystallization velocities 
(Michel; 1938), it is possible to demonstrate the presence of 0.005% water. 
Owing to its hygroscopicity, this substance must be kept in sealed tubes. 


Constants B.E. (1930). — Polyphasic equilibria 

Critical constants 


t® cr. 

p cr. mm 

d cr. 


240 

240.2 

■■ 

29660 

0.276 

Yoimo (1910) 
Cbntnerszwer (1904) 
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Densities of the liquid and the saturated vapour: Young (1900-1910) 



L. 

V. 


L. 

V. 


L. 

V. 

0 

0.8100 

0.0000562 

100 

0.7140 

0.003984 

200 

0.5530 

0.05075 

10 

0.8008 

0.0000996 

110 

0.7020 

0.005376 

210 

0.5255 

0.06521 

20 

0.7915 

0.0001695 

120 

0.6900 

0.007142 

220 

0.4900 

0.08635 

30 

0.7825 

0.0002772 

130 

0.6770 

0.009379 

225 

0.4675 

0.1003 

40 

0.7740 

0.0004394 

140 

0.6640 

0.01216 

230 

0.4410 1 

0.1187 

60 

0.7650 

0.0006739 

150 

0.6495 

0.01562 

232 

0.4295 I 

0.1277 

60 

0.7555 

0.001006 

160 

0.6340 

0.01994 

234 

0.4145 

0.1381 

70 

0.7460 

0.001465 i 

170 

j 0.6160 

0.02526 

236 

0.3955 1 

0.1505 

80 

0.7355 

1 0.002084 

180 

i 0.5980 

0.03186 

238 

0.3705 i 

i 0.1681 

90 

0.7250 

0.002907 

190 

0.5770 

0.04010 

238.5 

0.3635 1 

0.1789 


Rectilinear diameter: 0.4050—4479 • 10 ^ t° + 1330 • lO’i® — 23760 • lO'^^ 


Saturated vapour pressure 



p mm 

to 

p mm 


p mrn 


-44.4 

0.986 

-54.5 

0.379 

; -66.3 

0.110 

Mundel (1913) 

-46.5 

0.820 

-57.0 

0.295 

1 -67.4 

0.102 

>» 

-48.1 

0.702 

-60.4 

0.212 



II 

-51.9 

0.491 

-62.5 

0.166 



II 

-10 

15.5 

120 

4751 

230 

50414 

Young (1910) 

0 

29.6 

130 

6242 

232 

52202 


10 

54.7 

140 

8071 

234 

53939 


20 

96.0 

150 

10336 

236 

55624 


30 

160.0 

160 

13027 

237 

56995 

II 

40 

260.5 

170 

16292 

238 

57576 


50 

406.0 

180 

1 20089 

238.5 i 

58329 


60 

625.0 

190 

24615 

239 

58741 

1 

80 

1341.0 

200 

1 29787 

239.5 

59145 


90 

1897 

210 

35770 

i 240 

59660 

II 

100 

2621 

220 

42573 

1 

( 


II 

110 

15.0 

3561 

72.4 

225 

43.0 

46297 

292.4 

1 

53.9 

470.3 

Konovalow (1881) 

29.3 

153.4 

1 

43.15 

295.0 

65.4 

756.6 ' 

1 



p mm 



p mm 


18.5 

89.1 

JOUKOVSKY (1934) 

62.53 

700 

Dorochevsky and Poli- 

20.0 

96.3 




ANSKY (1910) 

20.5 

99.0 

II 

64.57 

760 


30.0 

160.2 

II 

65.92 

800 

- 

49.76 

404.6 

Bredig and Bayer (1927) 

15 

73.61 

Tower and Germann 

39.76 

259.8 

tt 

1 


(1914) 
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Boiling 'point 



64^601 

64T>09 

64°51 

64°53 

64^57 

1 WOJCIECHOWSKY (1936) 

1 Stull (1937) 
i Mabyott (1941) 

1 Dorochewsky (1909) 
Dorochewsky and Poijansky 
(1910) 

64°63 

64°65 

64°65 

64°7 

64°75 

De Brouckere and Gillet (1936) 
Atkins and Wallace (1913) 
B.E. (1930) and Lecat (passim) 
Young and Fortby (1902) 
Briscoe and Rinchart (1942) 

^ (10 )nm) 
dp 



0°33 

0^34 

Ramsay and Young (1887) 
DittaMar and Fawsitt (1886-87) 

1 0°34 

I 0°36 

Dorochewsky and Poliansky 
(1910) 

B.E. (1930) and Lecat (passim) 

Freezing point 



-97°0 

~97°43 

B.E. (1930) 

Stull (1937) 

-97°68 j 

-97“88 

1 1 

Roper (1938) 

Kelley (1929) 


Critical solution 'point: 

in CSj: 34°9 Roland (1927) 

„ 36°2 Maryott ((1941) 

in 34®60 Roland (1027) 

in CeHjj: 46°06 

Constants of state 


Density 



d 



d 


0 

0.8100 

Young (1910) 

0 

0.81005 

B.E. (1930) 

10 

0.8008 


15 

0.79609 


20 

0.7915 

II 

30 

0.78208 


0 

0.81009 

Pesce (1940) 

26 

0.7866 

Briscoe and Rinchart (1942) 

26 

0.78662 


30 

0.7819 


45 

0.76761 

II 

40 

0.7725 





60 

0.7628 

>» 

0 

0.809985 

Rakowski and Frost (1930) 

15 

0.7960 

Mueller and Abegg (1906- 

6 

0.80536 

»> 



1907) 

25 

0.78664 


16 

1 0.79602 

Klason and Norlin (1906) 

30 

0.78181 

it 

15 

0.79602 

Dorochewsky (1911) 














Density (continued) 
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20 

0.79130 

Zbpalo va-Mikhailova (1939) 

25 

0.78667 

Gibson and Kincaid (1937) 

20 

0.79140 

Crismer (1904) 

25 

0.78668 

Barr and Bircumshaw (1921) 

20 

0.7916 

Lowry (1914) 

25 

0.7866 

Larson and Herschel Hunt 

25 

0.786625 

Jones and Torn w alt (1938) 



(1939) 

25 

0.78654 

Eokfeldt and Lucasse (1943) 

26 

0.786644 

Stark and Gilbert (1937) 

25 

0.78666 

Gibson (1935) 

25 

0.78668 

Betts and Hammett (1937) 

25 

0.78666 

Munn, Anderson and Mor¬ 

25 

0.7867 

Herz and Schuptan (1922) 



ris (1942) 

25 

0.78675 

Kelley (1929) 


Surface terhsion 



TJ-IO' 



y 


16 

623 

B.E. (1930) 

15 

22.99 

B.E. (1930) 

30 

610 

>> 

20 

22.56 


25 

544 

Jones and Fornwalt (1938) 

30 

21.69 





22 

22.47 

Kosakewitsch (1928) 




25 

22.18 

Larson and Herschel Hunt 






(1939) 


Refractive index 


t° 

He r. 

Ha 

D j 

Hey. 

Heg. 


He V. 

Hy 


15 

1.32860 

1.32897 

— 

1.33066 

1.33372 

1.33446 

1.33682 

1.33762 

B.E. (1930) 

dn 

dt 

0.00039 

0.00040 

— 

39 

39 

40 

41 

39 


15 

__ 

—— 

1.33057 


■ 

_ 

_ 

__ 

Dorochbwsky (1911 

16 

— 


—— 

1.33023 




" i 

JOUKOVSKY (1934) 


Heat constants 


Specific heat 


t® 

Op 


1 Op 


L. 3.20 

0.6714 

23.46 

0.6081 

Bose (1906) and Bose and Muller (1907) 

3.64 

0.6727 

39.93 

0.6112 


4.06 

0.6742 

40.62 

0.6116 

ff 

23.39 

0.6060 

41.61 

0.6120 

>> 


Timmermans 20 
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Specif/C heat (continued) 


t° 

Cp 

! 

Cp 


■ r 

1 

C. -254.36 

0.03462 

-199.21 

0.2620 

L. -88.06 

0.5204 

Kelley (1929) 

-261.61 

0.04720 

-195.55 

0.2727 

-76.39 

0.5239 


-248.73 

0.06156 

-191.68 

0.2810 

-51.47 

0 . 5:132 ; 

-245.91 

0.07155 

-187.64 

0.2902 

-37.:i2 

0.54.35 

-242.44 

0.088.32 

-183.87 

0.3026 

-16.82 

0.5526 ' 

-238.83 

0.10730 

-179.98 

0.3103 

- 6.15 

0.5660 ^ 

-235.52 

0.1237 

-175.94 

0.3194 

+ 0.42 i 

0.5713 

-232.29 

0.1382 

-162.02 

0.3506 

4.65 1 

0.5763 

-229.23 

0.1511 

-158.34 

0.3584 

12.09 1 

0.5838 

-225.09 

0.1687 

-155.19 

0.36:14 

19.85 

0.5966 

-217.13 

0.2006 

-147.79 

0.3802 



-213.63 

0 . 21:17 

- 1 : 19.45 

0.3946 



-209.87 

0.2264 

-125.30 

0.4049 



-203.21 

1 

0.2498 






Heat of va'porisation cal 157g* 


50° 

0.2699 

90° 

0.2498 

1 Fioch, Ginnings and Holton (1931) 

64°7 

0.2631 

110° 

0.2371 

20° 

0.287 



j Bartoszewiczowna (1931) 


Heat of combustion 


25° (cp) 5419.9 cal 157g 


Rossini (1932) 


ETHYL ALCOHOL C 2 H 5 OH 

Osborne, Kelvy and Bearce (1913) have published a very complete mono¬ 
graph concerning the purification and the properties of anhydrous alcohol; 
this work gives the complete literature until 1913. Previously the most important 
papers were those of Mendelejefp (1869-1887); Young (1902); Crismer (1904). 
Among the more recent works concerning anhydrous alcohol, those of Merriman 
(1913), Brunel, Crenshaw and Tobin (1921) and Brunel (1923) are note¬ 
worthy. 

Cox has published (1919) a paper on the influence of ether upon the density 
of absolute alcohol. 

Determination of impurities: Gillo (1938): acetaldehyde is determined by 
means of Sohiff’s reaction down to 10 “^ %; methylethylcetone to 10’^^ % by 
Nessler’s reagent, iodoform, vanillin or ebulliometry; furfurol to 10 “"^ % by means 
of the aniline-acetic acid reagent. 

Because of the existence of the binary constant-boilmg mixture with water 
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(4.4 %), the boiling point of which is only 0°1 lower than that of anhydrous 
alcohol, absolute alcohol cannot be obtained merely by distillation. 

Complete dehydration can be obtained by boiling over lime (this treatment 
produces traces of aldehyde); also by distillation with a third component such 
as benzene which yields a ternary constant-boiling mixture with alcohol and 
water (Young). The course of dehydration can be followed to completeness by 
determination of the density to the fifth figure or by measuring the speed of 
saponification of an ester (Kailan, 1911) or by measuring the t°cr.s. in petroleum 
(Crismer). 

Gillo uses eSg as a third component and thus obtains, without difficulty, 
the fifth degree of purity by ebulliometry. This substance must be kept in sealed 
tubes. 


Constants. — Polyphasic equilibria 

Critical corhstanls 


cr. 

p cr. mm 

d cr. 



243.1 

47850 

0.2755 

Young (1910) 


Densities of the liquid and the saturated vapour: Young (1910) 


t° 

L. 

V. 


L. 

V. 


L. 

1 

V. 

1 

0 

0.80625 

0.000033 

100 

0.7157 

0.00351 

190 

0.6782 

0.0397 

10 

0.7979 

0.000062 

110 

0.7057 

0.00486 

200 

0.5568 

0.0508 

20 

0.7894 

o.oooni 

120 

0.6925 

0.00658 

210 

0.5291 

0.0655 

30 

0.7810 

0.000191 

130 

0.6789 

0.00877 

220 

0.4958 

0.0854 

40 

0.7722 

0.000315 

140 

0.6631 

0.01152 

230 

0.4550 

0.1135 

50 

0.7633 

0.000506 

150 

0.6489 

! 0.01488 

240 

0.3825 

0.1715 

60 

0.7541 

0.000790 

160 

0.6329 

0.01916 

241 

0.3705 

0.1835 

70 

0.7436 

0.00119 

170 

0.6165 

0.02446 

242 

0.3546 

0.1990 

80 

90 

0.7348 

0.7251 

0.00174 

0.00250 

180 

0.5984 

0.03115 

242.5 

0.3419 

0.2164 


Rectilinear diameter: 0.4028-3827 • lO”^ t'’ — 5940 • 10~i« t^’ 2 -f 651 • 


Saturated vapour pressure 


Young (1900-10) 



p mm 

t° 

p mm 

t° 

p mm 


-99.3 

1.26 • 10-s 

-81.5 

5.96 • 10-3 

-41.0 

296 • 10-3 

Drucker, Jimeno 

-95.7 

1.74 

-70.9 

17.4 „ 

-39.3 

388 „ 

and Kangro (1915) 

-91.8 

2.39 „ 

-61.2 

44.0 




-84.7 

4.38 

-52.6 

102.9 



- 
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Saturated vapour pressure (continued) 



p mm 


p mm 


1 

1 p mm 


p mm 


-2.05 

10.1 

11.05 

25.0 

29.20 

75.0 

74.37 

649.7 

Merriman (1913) 

-0.20 

11.8 

11.98 

; 26.6 

30.04 

78.8 

76.24 

700.7 


4-0.53 

12.5 

12.30 

27.3 

34.18 

98.8 

77.98 

760.2 


0.87 

12.8 

12.93 

j 28.4 

39.71 

132.7 

78.62 

768.5 


1.39 

13.3 

13.68 

1 29.7 

; 42.23 

150.8 

79.60 

800.1 


2.15 

13.9 

14.01 

1 30.5 

47.70 

198.1 

82.63 

899.7 

,, 

2.90 

15.0 

14.34 

;«).8 

49.68 

218.1 

85.39 

999.6 

,, 

3.99 

15.9 

14.35 

i 31.1 

52.26 

247.0 

86.01 

1021.8 

,, 

4.94 

16.8 

16.10 

34.5 

66.46 

300.3 

87.97 

1099.9 

,, 

5.34 

i 17.3 

17.50 

37.6 

69.66 

347.8 

90.30 

1199.6 


6.25 

1 18.4 

20.00 

43.6 

62.89 

400.5 

92.55 

1301.0 

9 » 

7.11 

j 19.4 

20.30 

44.6 

65.55 

448.8 

94.62 

1401.7 


8.11 

20.8 

22.08 

49.5 

68.00 

498.7 

96.66 

1501.1 

n 

8.74 

21.7 

24.,39 

57.2 

70.30 

549.7 

98.39 

1599.9 


9.07 

22.3 

28.53 

72.6 

1 72.30 

697.1 

99.76 

1679.0 


9.60 

23.0 








0 

12.24 

130 

4320 

190 

18178 

1 241 

46210 

Young (1910) 

10 

23.77 

140 

5666 

200 

22164 

242 

46917 


20 

44.00 

150 

7326 

210 

26821 

242.5 

47206 

}> 

30 

78.06 

160 

9366 

220 

32097 

243.1 

47850 


90 

1194 

170 

11856 

230 

38176 




110 

1 

2356 

180 

14763 

240 

45504 



>> 

0 

11.95 

34.988 

103.03 

50.000 

220.94 

1 66.000 

438.04 

Kretschmer and 

25.000 

59.02 

44.994 

172.96 

54.988 

279.79 

1 78.553 

1 

766.71 

Wiebe(1949) 

7.9 

20 

14.5 

31 

29.6 

75 

65.5 

450 

Ka 3XLBAUM and 

8.5 

21 

15.0 

32 

34.4 

100 

! 68.0 

500 

WiRKNER (1898- 

9.2 

22 

15.5 

33 

42.1 

150 

I 70.2 

550 

„ 1897) 

9.8 

23 

16.0 

34 

47.8 

200 1 

’ 72.4 

600 


10.5 

24 

16.5 

35 

52.4 

250 

74.4 

660 


11.1 

25 

16.9 

36 j 

56.4 

300 

76.1 

700 


11.7 

26 

17.4 

37 

69.9 

350 

77.6 

750 


12.3 

27 

18.9 

41.3 i 

62.8 

400 

78.0 

760 


12.9 

28 

35.5 

106.3 , 





99 

13.4 

29 

49.3 

215.3 1 






14.0 

30 

65.2 

443.8 ! 






14.0 

30.6 

I 27.4 

67.4 

39.8 

133.4 

68.0 

321.6 

Schmidt (1891) 

16.4 

36.4 

28.2 

70.4 

44.4 

168.0 

69.8 

349.7 


18.4 

39.7 

29.0 

73.8 ( 

46.3 

184.3 

62.6 

396.0 

99 

20.0 

43.6 

30.4 

80.4 ! 

49.2 

212.6 

64.4 

429.7 

99 

22.6 

60.8 

31.4 

’ 84.8 : 

49.8 

218.4 

66.7 

474.2 

99 

23.9 

66.0 

32.4 

89.4 I 

51.8 

241.7 

70.1 

546.3 

99 

26.6 

60.6 

35.0 

103.3 , 

63.8 

266.0 

72.1 

594.6 

99 

26.6 

64.2 

37.4 

116.4 

66.2 

297.2 

78.3 

761.3 

99 
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Saturated vapour pressure (continued) 



p ram 

t° 

p ram 


1 

p mra 


18.03 

39.11 

43.06 

155.80 

100.27 

1741.5 

Crafts (1913) 

30.74 

81.15 

89.66 

1172.7 




18.7 

41.3 

49.5 

215.3 

78.55 

766.5 

Konovalow (1881) 

35.5 

106.3 

65.4 

443.8 




21.81 

47.6 

59.92 

351.0 

75.36 

676.8 

ScHOUTEDEN and Deveux (1936) 

30.41 

82.2 

65.50 

448.9 

80.65 

840.3 


50.44 

224.4 

70.33 

549.3 

85.97 

979.9 


38.26 

123.53 

57.47 

315.27 

68.71 

506.53 

Dreisbach and Shrader (1949) 

78.545 

767.45 

91.786 

1268.50 

100.832 

1742.45 

SwiETOSLAWSKi and Zlotowski 

86.101 

1026.30 

96.520 

1500.00 

103.320 

1900.10 

>, . (1930) 

15 

32.18 





Tower and Germann (1914) 

15 

32.6 





Bachmann (1917) 

30 

78.3 





Ferguson, Freed and Mooris 

1 






(1933) 


Boiling point 


78°2 

Schmidt (1891) 

78°32 

Lecat (passim) 

78°2 

Brown (1903) 

78“32 

(Mg) Feost (1930) 

78°20 

Kahlbaum (1883) 

78°35 

(Ca) 

78°27 

Dreisbach and Martin (1949) 

78°325 

WOJCIECHOWSKI (1936) 

78^3 

PlATTI (1930-31) 

78”33 

Kretschmer and Wiebe (1949) 

78°3 

Marshall (1906) 

78^^34 

Maryott (1941) 

78°3 

Richards and Davis (1920) 

78'“36 

Dorochewsky and Poliansky 

78“3 

Merriman (1913) 


(1910) 

78°3 

Maass and Boomer (1922) 

78°35 

Zbpalova-Mikhailova (1937-39) 

78°3 

Young (1910) 

78°35 

Doulizkaya (1945) (99.98 %) 

78°3 

Rieder and Thompson (1949) 

78^36 

Winkler (1905) 

78^30 

Barbaudy (1927) 

78'^4 

Mundbl (1913) 

78°32 

Brunel, Crenshaw and Tobin 

78°4 

Faust (1912) 


(1921) 

78°4 

Pollock, Collett and Lazzell 

78°32 

Tyrer (1914) 


(1946) 

78°32 

Grimm and Patrick (1923) 

78°41 

Dupre and Page (1869) 

78°32 

Crafts (1887-1913) 

78°42 

Richards and Coombs (1915) 
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^ (10 mm) 
ap 


0°3286 

Dreisbach and Martin (1949) 

0°334 

Wojciechowski (1936) 

0°33 

Crafts (1887-1913) 

0“34 

Dorochewsky and Poliansky 

0°332 

Merriman (1913) 

0°34 

Winkler (1905) (1910) 


Freezing point: 


Timmermans (passim) 

—114^49 Dreisbach and Martin (1949) 


Critical solution point: in CSgi —23*^5 


Maryott (1941) 


Constants of state 


Density 


t° 

d 



d 


0 

0.80625 

Young (1910) 

15 

0.79367 

Crismer (1904-6) 

10 

0.7979 

,, 

20 

0.78945 


20 

0.7894 

,, 







0 

0.80625 

Timmermans (1923) 

0 

0.80625 

Mendelejeff (1869) 

0 

0.80629 

Winkler (1905) 

5 

0.80207 


5 

0.80209 

99 

10 

0.79788 


10 

0.79787 


15 

0.79367 

9i 

15 

0.79363 

^ * 

20 

0.78945 

9 9 

20 

0.78937 


25 

0.78522 

99 

25 

0.78509 

99 

30 

0.78096 

99 

30 

0.78079 

99 

0 

0.806306 

Kretschmer, Nowakows- 

20 

0.78934 

Solon A and Moles (1932) 



KA and WiEBE (1948) 

20 

0.789344 

Ruber (1923) 

25 

0.785063 

99 

25 

0.78503 

Lund and Bjerrum (1931) 

50 

0.763137 

99 

25 

0.78505 

Brunel, Crenshaw and 






Tobin (1921) 

0 

0.80628 

Merriman (1913) 

25 

0.78506 

Robertson and Aceee 

0 

0.80629 

Wade and Merriman 



(1913) 



(1912) 

25 

0.78506 

Osborne, Kelvy and 

15 

0.793559 

Frost (1930) 



Bearce (1913) 

15 

0.79357 

Zepalova-Mikhailova 

25 

0.78506 

Davis and Johnson (1918) 



(1939) 

25 

0.78506 

Barbaudy (1926) 

15 

0J9367 

Dorochewsky (1911) 

25 

0.78508 

Kretschmer and Wiebe 

17.5 

0.79156 

Fresenius and Grunhut 



(1949) 



(1912) 

25 

0.78510 

Andrews (1908) 




25 

0.78510 

Moesveld (1923) 


d t° = 0.80625 — 84.5 • lO’^ t° + 29 - 10-» t°2 (below 0°) Timmermans (1923) 
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Viscmity 



yj-lO® 

' 

r, • 10» 1 


7) • 10« 


7.16 

15.328 

31.89 

9.560 

55.57 

6.354 

Thorpe and Rodger 

13.27 

13.573 

37.51 

8.644 

61.07 

5.815 

(1894) 

19.22 

12.094 

42.84 

7.875 

67.55 

5.263 


25.24 

10.792 

49.37 

7.047 

73.57 

4.764 

•• 

30.00 

9.91 

78.27 

4.42 

120.00 

2.47 

Titani (1927) 

40.00 

8.23 

80.00 

4.35 

130.00 

2.17 


50.00 

7.01 

90.00 

3.76 

140.00 

1.93 

,, 

60.00 

5.91 

100.00 

3.25 

150.00 

1 1.66 


70.00 

5.03 

110.00 

2.85 


1 

i 

25 

10.68 

Guy and Jones 

14.53 

13.17 

1 Tower (1916) 

35 

8.683 


(1911) 

25 

10.78 

i Hughes and Hartley 

45 

7.292 





(1933) and Barak and 

0 

17.85 

Walden (1906) 



Hartley (1933) 

25 

! 10.75 



25 

; 10.8 

i Thole (1914) 


Surface tension 



y 



y 


15 

22.76 

Hennaut-Roland and Lek(1931) 

20 

22.27 

Richards and Coombs (1915) 

20 

22,32 


20 

22.28 

Zepalova-Mikhailova (1937) 

30 

25 

21.48 

21.85 ! 

] 

i i 

1 Larson and Herschel Hunt 
(1939) 

22 

21.96 

Trieschmann (1935) 


Refractive index 


t° 

D 


t° 1 

D 


15° 

i 1.36330 

Dorochewsky (1911) 

25° 

1.3595 

Munch (1926) 

16°5 

20° 

1.36316 

: 1.36139 

Holmes (1913) 

Smyth and Stoops (1929) 

25° 

1.3596 

Muller and Geurdji- 
KOFF (1912) 

20° 

; 1.3614 

Pollock, Collett and 
Lazzell (1946) 

25° 

1.3596 

Ernst, Watkins and 
Ruwe (1936) 

26° 

i 1.359408 

1 

Andrews (1908) 

26°5 

1.3595 

i 

Brunel, Crenshaw and 
Tobin (1921) 

Dielectric constant 




t° 

; ® 


t° 

e 


0 

; 27.88 

Le Fbvre (1938) 

45 

21.53 

Lb Fevbb (1938) 

10 

20 

i 26.41 

1 26.00 

55 

20.21 

1 


25 

35 

' 24,25 

22.79 

** 

25 

24.14 1 

Laeson and Hbb8CHEl 
Hott (1939) 
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Heat constants 


Specific heat 


t° . 

Cp 


Cp 


Cp 


C. -264.60 

0.03162 

-218.90 

I 0.1588 

1-176.96 

0.2390 

Kelley (1929) 

-251.16 

0.04313 

-214.49 

0.1688 

I -173.10 

0.2451 

(M.W. 46.05) 

-248.35 

0.05688 

-210.54 

0.1796 

-169.09 

0.2525 


-246.68 

0.06932 

-206.96 

0.1879 

-164.40 

0.2585 

,, 

-242.73 

0.07888 

-203.24 

0.1965 

-159.60 

0.2666 


-240.35 

0.08748 

-200.01 

0.2006 

-155.48 

0.2718 


-236.67 

0.09918 

-195.59 

0.2068 

-151.30 

0.2796 


-233.11 

0.1107 

-191.45 

0.2143 

-147.17 

0.2839 


-229.55 

0.1249 

-187.63 

0.2225 

-142.98 

0.2861 


-226.43 

0.1382 

-183.05 

0.2292 

-140.61 

0.2915 


-223.03 

0.1485 

-180.65 

0.2325 



n 

L. -109.66 

0.4502 

-80.55 

0.4615 

-13.60 

0.5160 


-105.26 

0.4515 

-77.18 

0.4617 

- 7.68 

0.5212 


-100.94 

0.4532 

-75.82 

0.4626 

- 2.14 

0.5299 


- 96.51 

1 0.4548 

-65.03 

0.4726 

-f 4.36 

0.5427 


- 91.93 

0,4593 

-60.22 

0.4732 

15.79 

0.5625 


- 87.59 

0,4606 

-55.52 

0.4826 

21.15 

0.5701 


- 81.48 

0.4611 

-34.97 

0.4928 



- 

C. -186.1 

0.231 

-173.1 

0.251 

-143.1 

0.296 

Parks (1925) 

-183.1 

0.236 

-163.1 

0.266 

-133.1 

0.312 


-178.1 

0.244 

-153.1 

0.281 

i 



L. -113.1 

0.455 

- 33.1 

0.507 

16.9 

0.572 


- 73.1 

0.468 

+ 1.9 

0.543 

24.9 

0.588 


- 43.1 

0.496 






L. 30 

0.603 

45 

0.653 

60 

0.705 

Blacet, Leighton 

35 

0.614 

50 

0.669 

65 

0.723 

and Bartlett 

40 

0.633 

55 

0.688 

70 

0.753 

„ (1931) 


Heat of vaporisation cal 15°/g 


60° 

70° 

211.9 

204.5 i 

1 

1 

^ ! 
58 

o o 

195.7 

185.9 

Kiock, Ginnings and Holton (1931) 

>» 

Heat of melting cal 157g 

-114®4 

26.76 

Pares (1925) 


-114°6 

26.06 

' Kelley (1929) 



Heat of comhiMtion 


25® (Op) 7092.9 cal 16®/g 


Rossini (1932) 
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w-PROPYL ALCOHOL C 3 H 7 OH 


w-Propyl alcohol, obtained by a fermentation process, contains an impurity 
which cannot be eliminated without recrystallization in the form of a solid 
derivative: the phthalate. n-Propyl alcohol gives with water an azeotrope boiling 
10 ° lower than the anhydrous alcohol. This compound can be dehydrated by 
distillation with a good dephlegmator (Young, 1910), or by boiling with CaO 
(Crismer, 1904) or Mg (Lund and Bjerrum, 1931). Criteria of purity are the 
density to the fifth figure (Brunel, 1923) and the critical temperature of 
solution in petroleum (Crismer, 1904). 


Constants: B.E. (1934). — Polyphasic equilibria 


Critical constants 


cr. 

p cr. mm 

d cr. 



263.7 

38120 

0.2734 

Young (1910) 


« 


Densities of the liquid and the saturated vapour: Young (1910) 


t° 

L. 

V. 


L. 

V. 


L. 

V. 

80 

0.7520 

0,00104 

150 

0.6740 

0.01060 

220 

0.5485 

0.0556 

90 

0.7426 

0.00156 

160 

0.6600 

0.01380 

230 

0.5230 

0.0704 

100 

0.7326 

0.00226 

170 

0.6460 

0.01770 

240 

0.4920 ! 

0.0904 

110 

0.7220 

0.00320 

180 

0.6285 

0.0225 

250 

0.4525 i 

I 0.1180 

120 

0.7110 

0.00443 

190 

0.6110 

0.0282 

260 

0.3905 1 

1 0.1610 

130 

0.6995 

0.00606 

200 

0.5920 

0.0353 

263.15 

0.3450 1 

— 

140 

0.6876 

0.00805 

210 

0.5716 

0.0442 

263.5 

0.3380 ! 

— 


Rectilinear diameter: 0.4095—379 • 10 “^ t° — 375 • 10 "“® t° 2—5533 • 10 “^*^ t°® 

Young (1900—10) 
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Saturated vapour pressure 



p mm 


p mm 

1 

t° 

p mm 


-15.7 

1.036 

-23.1 

0.549 

-29.7 

0.295 

Mundel (1913) 

-18.4 

0.815 

-26.2 

0.403 

-43.3 

0.0068 

»» 

0 

3.44 

100 

842.5 

200 

12801 

Young (1910) 

10 

7.26 

110 

1206 

210 

15575 


20 

14.5 

120 

1683 

220 

18679 


30 

27.6 

130 

2293 

230 

22154 


40 

50.2 

140 

3074 

240 

26194 


50 

87.2 

150 

4052 

260 

30785 


60 

147.0 

160 

5264 

260 

36103 

n 

70 

239.0 

170 

6695 

263.7 

38120 


80 

376.0 

180 

8383 




90 

574.0 

190 

10466 




2.3 

4.59 

35.1 

39.81 

59.7 

143.0 

Richardson (1886) 

4.8 

5.19 

36.7 

40.81 

62.5 

163.96 

>> 

6.2 

5.78 

38.2 

45.50 

66.2 

214.75 


10.8 

7.84 

39.2 

47.40 

68.7 

220.74 


11.45 

8.56 

41.7 

54.88 

74.5 

287.3 


11.7 

8.83 

43.7 

61.67 

75.2 

300.67 

>> 

13.2 

9.49 

44.7 

65.21 

79.2 

358.75 


14.9 

10.96 

46.7 

73.50 

81.9 

400.67 

>> 

20.7 

15.46 

48.7 

85.53 

85.7 

477.51 

** 

23.7 

18.82 

53.9 

106.92 

90.2 

5(f6.22 

1 

1 

28.2 

24.96 

55.7 

119.25 

94.1 

711.01 


30.6 

29.04 

56.5 

129.23 

97.2 

746.45 


33.8 

34.90 







BoUiing poinf 


97°1 

Mundel (1913) 

97°19 

Grimm and Patrick (1923) 

97^15 

B.E. (1934) 

97°2 

Leg AT (passim) 

97°15 

Zepalova-Mikhailova (1937) 

97‘=^20 

Dorochewsky (1909) 

97°175 

Brunel (1923) 

97°209 

WOJCIECHOWSKI (1936) 

97°19 

Young and Fortey (1903) 

97°26 

Dorochewsky (1911) 

97°19 

Carley and Bertelsen (1949) 


— (10 mm) 
df 

0°38 

B.E. (1934) 

0°37 

Lecat (passim) 


Freezing point: —126°1 Parks and Huffman (1926) 
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Constants of state 

Density 


t° 


t'^ 

d 1 

t° 

d 


20 

i 0.8035 

40 

0.7875 

60 

0.7700 

Young (1910) 

30 

0.7960 

50 

i 

i 

0.7785 

70 

1 

0.7610 










t'’ 

^ 1 

t'^ 

d 


0 

0.81920 B.E. (1934) 

0 

0.81926 

Timmermans (1923) 

15 

0.80749 j „ 

0 

0.81923 

Young and Fortey (1902) 

30 

0.79567 ! „ 

17 

0.8061 

Schmidt (1926) 

20 

0.8035 1 Lowry (1914) 

25 

0.79968 

Holmes and Sageman (1909) 

20 

0.80.35 1 Hatem (1949) | 

25 

0.79985 

Brunel (1923) 

20 

0.80357 Zepalova-Mikhailova (1937) 

25 

0.7999 ^ 

Parks and Huffman (1926) 

20 

i 0.80358 1 Crismer (1904) j 


I 



d t° -- 0.81926 — 76.9 • 10~^ + 65 • ]0“~8t°2 (at low temperatures) Timmermans (1923) 


Viscosity 


1 

•0-1O6 






15 

30 1 

2522 1 

1722 

B.E. (1934) 






Surface tension 


t° j 

y 


t® 

^ y 


15 i 

24.09 

B.E. (1934) 

! 20 

23.78 

Brown (1932) 

20 1 

23.70 


20 

23.73 

Zepalova-Mikhailova 

30 ! 

i 

22.89 




(1937) 


Refractive index 


t° 

j Her. 

Ha 

D 

Hey. 

Heg. 

BP 

He V, 


15 

dn 

1.38470 

1.38501 

— 

1.38706 

1.39081 

1.39178 

1.39473 

B.E. (1934) 

dt 

j 0.0(X)37 

! 

37 

— 

38 

39 

39 

40, 


23.6 

1.3818 

— 

1.3840 

— 

— , 

— 

j 

Beynon (1941) 


Values for other wavelengths are given by Beynon (1941) 
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Heat constants 
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Specific heat 



Qp 

t° 

Qp 


ep 1 

C. --184.8 

0.207 

-166.1 

0.237 

-151.0 

0.261 

Parks and Huffman 

-178.9 

0.216 

-159.8 

0.246 

-150.3 

0.262 

(1926) 

-172.9 

0.226 

-159.5 

0.246 

-145.4 

0.272 


-172.0 

0.227 






L. -120.5 

0.425 

-79.0 

0.442 

-71.5 

0.447 

>> 

-104.0 

0.430 

-74.1 

0.444 

+ 1.9 

0.531 


- 87.5 

0.436 






L. 3.62 

0.5332 

27.32 

0.5765 

41.91 

0.5983 

Bose (1906—7) 


Heat of ixi'porisation 

179.9 cal 157g 

Bartoszewiczowna (1931) 

Heat of melting 

20.66 

Parks and Huffman (1926) 


/so-PEOPYL ALCOHOL (CH3)2. CHOH 

Z^o-propyl alcohol gives with water an azeotrope, having a boiling point 2® 
lower than the pure alcohol; dehydration by fractional distillation is thus a 
rather delicate and wasteful operation. Addition of benzene followed by distil¬ 
lation leads to complete elimination of water as a ternary azeotrope boiling at 66°5. 
The excess of benzene distils at 71®9 giving also an azeotrope with isopropyl 
alcohol (Young and Fortey, 1902). The alcohol can also be dehydrated by 
boiling over lime or baryta. 


Constants: B.E. (1934) 

Critical temperature: 243®47 Brown (1906) 

Saturated vapour pressure: Parks and Barton (1928) 



p mm 

!! 

i| t 

p mm 


p mm 


p mm 

0.00 

1 8.9 

25.00 

44.0 

60.00 

176.8 

75.00 

561.4 

6.00 

1 12.1 

30.00 

69.1 

66.00 

227.4 

80.00 

691.8 

10.00 

17.0 

35.00 

78.9 

60.00 

288.5 

86.00 

846.6 

16.00 

23.8 

40.00 

106.6 

65.00 

363.1 

90.00 

1020.7 

20.00 

32.4 

45.00 

136.8 

70.00 

454.8 
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Boiling foint 


82°2 

1 

Ginnings and Coreuccini (1948) 

82'’4 

Clough and Jones (1923) 

82°258 

Brunei. (1923) 

82°40 

B.E. (1934) 

82^26 

Brunel, Crenshaw and Tobin 

82°42 

Leg AT (passim) 

82°29 

(1921) 

Swietoslawski (1934) i 

i 

82°44 i 

1 

Young and Fortey (1902) 


'Z-(10 mm) 
dp 


0*^33 

Brunel, Crenshaw and Tobin I 

0°35 

B.E. (1934) and Lecat (passim) 


(1921) , 




Freezing point: —89°5 B.E. (1934) 


Derhsity 


t® 

1 



d 


0 

0.80136 

B.E. (1934) 

25 

j 

0.78084 

1 

Brunel (1923) 

15 

0.78916 


25 

0.78086 

Parks and Kelley (1925) 

30 

0.77690 


25 

0.78087 

Olsen and Washburn (1935) 

0 

0.80120 

Young and Fortey (1902) 

25 

0.78091 

Parks and Barton (1928) 

20 

0.78512 

Zepalova-Mikhailova (1937) 

25 

0.78095 

Kelley (1929) 


Viscosity 


Surface tension 



7 ) * 10» 


I 

y 


15 

2859 

B.£. (1934) 

15 

21.79 

B.E. (1934) 

30 

1765 

20 

30 

21.35 

20.96 

.. 
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Refractive index 



Her. 

Ha 

Hey. 

Heg. 


He V. 


15 

dn 

1.37688 

1.37719 

1.37913 

1.38288 

1.38375 

1.38679 

B.E. (1934) 

dt 

0.00034 

34 

34 

34 

.34 

34 j 

- 

20 

— 

-T.-J 

1.3775 j 

— 

— 


Fischer and Reichel (1943) 


Specific heat: Ginnings and Corruccini (1948) 



C;, 

t° 

Cp 

t° 

Cp 

j 

1 

0 

0.541 

40 

0.670 

100 

0.848 

1 

1 160 

1 

1 0.983 

20 

0.596 

60 

0.742 

120 

0.894 

! 180 

; 1.024 



80 

0.798 

140 

0.939 

1 200 

i 1.062 


Heut of vaporisation 

20° 176.6 cal 167g 

Bartoszcewiczowh A (1931) 

Heat of melting 

--88°43 21.37 

Kelley (1929) 


w-BUTYL ALCOHOL C^H^OH 

w-Butyl alcohol only became an easily available material thirty years ago. 
This alcohol is easily dehydrated by fractional distillation since its azeotrope 
with water boils 26® lower than the alcohol itself. 


Constants: B.E. (1928). — Polyphasic equilibria 

Critical constants 


t° cr. 

p cr. mm 


287.0 

36775 

Hebz and Neukirsch (1923) 
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Saturated va'pour pressure: Kahlbaum (1898) 


t° 

p mm 


p mm 


p mm 

to 

p mm 

15.1 

3 

40.6 

19 

50.6 

35 

68.6 

55 

18.7 

4 

41.6 

20 

61.1 

36 

60.2 

60 

21.7 

5 

42.2 

21 

51.5 

37 

61.6 

65 

24.0 

6 

42.9 

22 

52.0 

38 

63.0 

70 

26.1 

7 

43.6 

23 

52.5 

39 

64.3 

75 

27.9 

8 

44.3 

24 

62.9 

40 

69.8 

100 

29.5 

9 

45.0 

25 

1 53.4 

41 

78.1 

150 

31.0 

10 

45.6 

26 

I 53.8 

42 

84.3 

i 200 

32.4 

11 

46.2 

27 

1 54.2 

j 43 

89.4 

j 250 

33.6 

12 

46.8 1 

28 

i 54.6 

1 44 

93.7 

300 

34.8 

13 

47.4 i 

29 

; 55.0 

! 45 

97.4 

! 360 

35.9 

14 

48.0 

30 

1 55.4 

46 

100.8 

1 400 

36.9 

16 

48.6 

31 1 

55.8 

! 47 

103.7 

1 450 

37.9 

16 

49.1 

32 i 

! 56.1 

! 48 

1 106.3 

' 500 

38.9 

17 

49.6 

33 ! 

1 56.5 

i 49 

1 108.8 

1 550 

39.7 

18 

; 50.1 

34 i 

>: 56.9 

! 50 

1 

i 


Boiling point 


117°7 

Brunjes and Furnas (1935) 

i 117°8 

Allen, Lingo and Felsing (1939) 

117^7 

Verkade and (boPs (1927) 

117°8 

Brunjes and Bogart (1943) 

117°71 

Grimm and Patrick (1923) 

118°0 

B.E. (1928) 

117'^726 

WOJCIECHOWSKI (1936) 

118°0 

Keffler and Mac Lean (1935) 

1I7“8 

Lecat (passim) 

j 

118°0 

Zepalova-Mikhailova (1939) 

(10 mm) 
dp 



0°36 

0°37 

Lecat (passim) 

B.E. (1928) 

0°372 

WoJCIECHOWSKI (19.36) 


Freezing point: ~89°8 Timmermans (passim) 


Constants of state 


Density 


t° 

d 



d 


0 

0.82472 

B.E. (1928) 

0 

0.8246 

Jones and Christian 

15 

0.81337 


25 

0.80572 

„ (J938) 

30 

0.80206 





15.5 

0.8130 

Eykman (1893-1919) 

25 

0.8057 

Allen, Lingo and Fel¬ 

20 

0.80961 

Zepalova-MikhaIlova 



sing (1939) 



(1937) 

25 

0.8057 

Larson, and Heeschel 

25 

0.80567 

Brunjes and Bogart 



Hunt (1939) 



(1943) 

34.6 

0.7986 

_i 

Verkade and Coops (1927) 
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Surface tension 


t" 

1 


t° 

y 


15 

3379 

B.E. (1928) 

1 

15 

25.00 

Hennaut-Roland and Lek 

30 

2271 


20 

24.57 

„ (1931) 


! 


30 

23.75 





25 

24.2 

Larson and HerschelHunt( 1931) 


Refractive index 


t® 

He r. 

Ha 

D 

Hey. 

Heg. 

■ 

Hev. 

Hy 


15 

1.39886 

1.39913 

1.40118 

1.40130 

1.40521 

1.40612 

1.40904 

1.40997 

B.E. (1928) 

dn 

dt 

— 

0.00039 

39 

— 

— 

40 

— 

40 

II 

25 

— 

— 

1.3974 

— 

— 

— 

— 

— 

Allen, Lingo and 
Felsing (1939) 

25 



1.3970 






Brunjes and Bogart 
! (1943) 


Heat constants 


Heat of vaporisation 

20° 149.4 cal 15°/g 

Bartozcewiczowna (1931) 

Heat of melting 

29.93 

Parks (1925) 


/so-BUTYL ALCOHOL (CH3)5jCH.CH20H 

This is easily obtained pure and water-free by fractional distillation since it 
gives, with water, a azeotrope boiling 18° lower than the alcohol itself. 

Constants: B.E. (1928.) — Polyphasic equilibria 

Critical temperature: 279°07 Brown (1906) 


SaturaM vapour pressure 


t° 

p mm 1 

t° 

1 p mm 

t° 

p ram 

t° 

p mm 


14.76 

- 5.8 

50.45 

55.5 

70.7 

1 160.65 

91.0 

395.2 

Konovalow 

30.86 

17.7 [ 

6Q.4 

94.1 

80.0 

246.0 

99.9 

570.3 

,, (1881) 
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Sutured vapour pressure (continued) 



p mm 


p mm 

1 

p mm 


p mm 


25.3 

11.212 

61.3 

98.68 

75.9 

204.06 

91.55 

399..35 

Richardson 

32.8 

18.44 

62.3 

103.043 

77.2 

213.77 

92.8 

418.12 

(1886) 

35.4 

21.426 

65.8 

123.920 

78.7 

229.45 

92.95 

428.94 


37.9 

26.160 

66.0 

124.617 

81.3 

269.001 

95.40 

468.978 


42.0 

.33.123 

67.75 

134.85 

83.6 

284.30 

95.8 

478.117 


46.7 

44.069 

69.9 

151.20 

84.8 

297.587 

98.05 

524.86 


50.8 

55.666 

71.8 

166.62 

85.3 

304.47 

100.7 

575.651 


52.8 i 

62.68 

73.8 I 

182.38 

87.3 

332.32 

101.55 

593.86 


54.9 

71.61 

74.8 

194.68 

90.3 

378.12 

102.75 

626.264 


58.8 ! 

85.86 





104.8 

669.113 

9f 







105.8 

708.36 

11 

20 

8.8 

— 

— 

— 

— 

— 

— 

Faust (1912) 


Boiling point 


107°89 

Brunel, Crenshaw and Tobin 

107°98 

Allen, Lingo and Felsino 


(1921) 


(1939) 

107^894 

Bylewski (1932) 

108°01 

Lecat 

107^93 

Dorochevvsky and Dworzancyck 

108^^06 

Young and Fortey (1902) 


(1908) 

108°10 

B.E. (1928) 


dt 

dp 


(10 mm) 


0^35 


B.E. (1928) 


0^36 


Lecat 


Constants of state 


Density 



d 



d 


0 

0.81707 

B.E. (1928) 

0 

0.81698 

Young and Fortey (1902) 

15 

0.80576 

>> 

16.35 

0.80459 


30 

0.79437 

ti 




15 

0.80563 

Borochbwsky (190^11) 

25 

0.7982 

Allen, Lingo and Fel- 

19.8 

0.8021 

Huokbl and Ackerman 



siNG (1939) 



(1932) 

25.6 

0.7977 

Eykman (1919) 

20 

0.80196 

Bylewski (1932) 





Timmebmans 21 
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Surface tension 



7)- 10' 



y \ 

1 


15 

> 4703 

B.E. (1928) 

15 

23.42 

Hennaut-Roland and Lek (1931) 

30 

2876 

tf 

1 20 

22.98 





30 

22.11 

- 


Refractive index 



He r. 

Ha 

D 

Hey. 

Heg. 


Hev. 

Hy 1 

1 

15 

1.39554 

1.39569 

1.39768 

1.39785 

1.40190 

1.40270 

1 

1.40581 i 

1.40679 B.E. (1928) 

dn 

rfT 

0.00038 

38 

39 

39 

39 

39 

40 

40 

15 

— 

— 

1.39750 

1 

1 

_ 

1 

1 

— Dorochewsky 

(1911) 

20 



1.3959 



"" i 
i 

t 

1 

1 

i 

1 

— ;Lonoinow and 

Prjanischnikow 

(1931) 

25 

— 

— 

1.3939 

— 

i 

1 

_ i 

1 

— Allen, Lingo and 
Felsing (1939) 

25.6 

1.39167 

1.39194 

1.39750 

1.39396 

1.39779 1 

1.39872 ! 

i 

1.40149 j 

1.40258 iEYKMAN (1919) 


Heat constants 


Heat of vaporisation 


20 ° 


147.1 cal 157g 


Bartoszcbwiczo WN A (1931) 


5ec-BUTYL ALCOHOL CHg.CHg. CHOH.CH3 

This compound has been studied thoroughly by Timmermans and his co- 
workers on account of the particular characters shown by its curve of solubility 
in water; and by Pickard and Kenyon, for the rotatory power of its optical 
antipodes. 

The technical product is obtained by catalytic reduction of methylethylketone. 
It forms an azeotrope with water, which boils IP lower than the pure alcolhol. 
A careful fractional distillation yields the alcohol pure and dry; the samples 
obtained in this way show the same density for a series of successive fractions 
and the properties of the latter do not alter either when regenerated after having 
been transformed into acid phthalate or after treatment with lime. 

The constants of the racemic compound are identical with those of the optical 
antipodes. 
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Constants: B.B. (1928) 

Critical temperature: 265®19 Brown (1906) 
Saturated vapour pressure: Eoland (1928) 


323 



p mm 


p mm 


p mm 


p mm 

0.32 

2.8 

12.0 

7.1 

20.05 

12.7 

39.9 

44.6 

9.68 

6.4 

15.2^ 

9.1 

29.98 

24.2 

49.7 

79.5 


Boiling point 


99°5 Timmermans (1911) 
99°5 Houston (1933) 


I dt " . 

i 99^50 ^ (10 mm) : 0°40 B.E. (1928) 

j 99°52 „ 0°39 Lecat (passim) 


Density Viscosity Surface tension 



d. (active) 

d. (racemic) 


■n-w 


y 

0 

0.82275 

0.82273 

15 

4210 

1 

15 

23.89 

15 

0.81088 

0.81089 

30 

3180 

20 

23.47 

30 

0.79895 

0.79898 



30 

22.62 


Befractive index 



He r. 

Ha 

D 

Hey. 

Heg. 

H)? 

Hev. 

Hy 


15 

_ 

1.39730 

1.39946 

1.39946 


1.40434 


1.40835 ^ 

B.E. (1928) 

dn 

dl 

— 

0.00046 

49 

49 


48 

— 

49 

19.1 

1.39511 

1.39539 

— 

1.39743 

1.40126 

1 ^ 

1.40218 

1.40494 

1.40604 

Eykman (1919) 


Rotatory power 


t° 

Li r. 

Li or. 

Na 

He y. 

Hgg. 

Libl. 

Hgv. 

1 “ “ 

! 

1 

20 

10.50 

12.84 

13.87 

14.45 

16.36 

23.94 

' 27.14 1 

B.E.(1928) 
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TRIMETHYLCAEBINOL or tert BUTYL ALCOHOL 0 ( 01 ^ 3)3 OH 

This is purified by alternate fractional freezing and fractional distillation. 
It gives a constant-boiling mixture with water, but the boiling point of the 
mixture (79°9) is so near to that of the pure alcohol (82®45), that it is best purified 
by fractional distillation in the presence of benzene (Young and Fortey, 1902). 
The melting point and density constitute the best criteria of purity. 


Constants: B.E. (1934). — Polyphasic equilibria 


Saturated vaqwur fressure: Parks and Barton (1928) 


t° 

p mm 


p mm 

! 

p mm 

20.00 

30.6 

45.00 

133.8 

: 70.00 

447.3 

25.00 

42.0 

50.00 

174.3 

i 75.00 

553.2 

30.00 

1 56.9 

55.00 

224.2 

80.00 

679.4 

35.00 

76.3 

60.00 

' 285.2 

85.00 

826.3 

40.00 

1 102.3 

' 65.00 1 

i 

358.2 

90.00 

996.2 


Boiling point 


82°45 

Lecat (passim) 

82°65 

S WARTS (1929) 

82^50 

B.E. (1934) 

82°57 

Dorochewsky (1911) 

82°55 

Young and Fortey (1902) 

^ (10 mm .): 0'’29 B.E. (1934) 
dp 


Melting point 


25^4 

Parks and Anderson (1926) 

25°53 

Young and Fortey (1902) 

26°46 

DE Forcrand (1903) 

25°55 

B.E. (1934) 

25°5 

Marsden and Evans (1937) 

26 %Q 

SiMONSEN and Washburn (1946) 

25°50 

Parks and Barton (1928) 

25°00 

(second cryst. form) „ 


Constants of state 

Density 


t® 

i 

d 


t® 

d 


20 

0.78670 

B.E. (1934) 

22 

0.78462 1 

Spells (1936) 

30 

0.77620 

II 

27.1 

0.7791 

Eykman (1919) 

35 

0.77090 

. II 

27.2 

0.7792 

Swarts (1929) 
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Yiscosity Surface tension 


t° 

7 } - 10 *^ 


t° 

V 


30 

3316 

B.E. (1934) 

15 

20.02 

B.E. (1934) 

35 

2576 

,, 

20 

19.56 


40 

2039 

» 

j 30 

19.10 



Refractive index 


t° 

Her. 

Ha 

Hey. 

Heg. 

H/S 

Hev. 


26 

1.38286 

1.38315 

1.38520 

1.38912 

1.38996 i 

1.39296 

B.E. (1934) 

dn 

dt 

0.00048 

48 

49 

49 

49 

1 

50 

I 

27 

1.38196 

— 

1.38426 

1.38802 

j 

1.39169 

! Mabsden and Evans 
! (1937) 


For other wavelengths, see: Mabsden and Evans (1937) 


Heat constants 


Specific heat: Parks and Anderson (1926) 


t° 

Cp 

1 

t^ 

Cp 

1 

t° 

Cp 

1 

\ 

C, -186.06 

0.178 

-167.06 

0.207 

-112.46 

0.290 

-69.66 j 

0.362 

-179.96 

0.188 

-164.96 

0.210 

- 80.16 

0.342 

-57.16 

0.385 

-173.36 

0.198 

-160.86 

0.216 

- 76.46 

0.349 

-44.86 

0.408 

-170.66 

0.200 

-119.66 

0.282 

- 73.46 

0.354 

-29.76 

0.443 

L. + 26.9 

0.725 

1 

-f 27.2 

0.728 

_ 1 

i 

_1 

j _ 

i.. 


i 


n-AMYL ALCOHOL CgHnOH 

This alcohol is obtained in a pure state only by synthesis. This involves the 
reaction between trioxymethylene (or gaseous formaldehyde) and n-butyl-magne- 
shim bromide. Fractional distillation gives a pure product, yet all the old samples 
were impure. 

Constants B.E. (1932) 

Boiling 'point 


137‘’96 

Ljbvbns (1924) 

138°2 

Lecat (passim) 

138^00 

SmoN (1929) 

138°26 

B.E. (1932) 

iss^oe 

WOJCIBOHOWSKI (1936) 

dt 




T (10 mm) 0^37 B.E. (1932) 



1 

and Simon (1929) 
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Freezing foint: ~*78°85 B.E. (1932) 


Density Viscosity 



d 



7)*105 

4 

0 

0.82897 

B.E. (1932) and Simon 

15 

4650 

B.E. (1932) and Simon 

15 

0.81837 

» (1929) 

30 

2987 

(1929) 

30 

0.80764 

11 tt 




34.6 

0.8041 

Verkade and Coops (1927) 





Surface tension 


t° 

y 


15 

26.03 

B.E. (1932) and Hennaut-Roland and Lex (1931) 

20 

25.60 


30 

24.72 

-• 


Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 

H^ 

He V. 

Hy 


15 

1.40930 

1.40955 

1.41173 

1.41185 

1.41580 

1.41674 

1.41990 

1.42111 

B.E. (19.32) and Simon 

dn 

di 

0.00036 

35 

35 

36 

37 

36 

37 

37 

„ (1929) 


Active AMYL ALCOHOL or sec-BUTYLCARBINOL 

This compound is obtained from amyl alcohol by a fermentation process and 
fractional crystallization of a suitable ester such as the trinitrophthalate. 


Constants: Marckwald and Mac Kenzie (1901) 
Boiling 'point: 128® 

Specific rotatory power 


X 

665.9 

689.2 

532.0 

488.5 

448.2 

20“ 

-4.42 

-5.90 

-7.44 

-8.03 

—11.76 
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/50-amyl alcohol or wo-BUTYLCARBINOL (CH3)2CH.CH2.CH20H 


Most authors have obtained a relatively impure product by the fractionation 
of fusel oil; the only satisfactory synthesis consists in allowing trioxymethylene 
to react with pure iso-butyl-magnesium bromide. 

Constants: Timmermans and Hennaut-Roland (1929) 

Critical temperature: 309®77 Brown (1906) 

Boiling point 


i dt 

131°9 , (10 mm ): 0°34 Lbcat (passim) 

132°0 ! „ 0°30 Timmermans and Hennaut-Roland (1929) 

132°05 ! Young and Fortey (1902) 


Density 


t° 

d 

1 

1 

i 


d 


0 

0.82392 

Timmermans and Hennattt- 

1 

0 

0.8238 

Balbiano (1876) 

15 

0.81294 

„ Roland (1929) 

16 

0.81282 

Perkin (1884) 

30 

0.80179 


26 

1 

0.80540 



Surface tension 



TJ.IO* 



y 


15 

4811.1 

Timmermans and Hen¬ 

15 

24.77 

Timmermans and Hen¬ 

30 

2961 

naut-Roland (1929) 

20 

24.32 

naut-Roland (1929) 




30 

23.44 



Refractive index 



Ha i 

1 

Hey. 

Heg. 

Hj? 

He V. 

Hy 


15 

1.40633 { 

1.40861 

1.41240 

1.41352 

1.41648 

1.41783 

Timmermans and 

dn 

dt 

i 

1.00036 i 

37 

— 

38 


40 

Hennaut-Roland (1929) 

22.1 

! 

1.4038 1 

i 

1 

— 

—• 

— 


— j 

Barrier and Roux (1890) 


Magnetic rotatory power: 18% 0.9891 Perkin (1884) 
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iSec- AMYL ALCOHOL or METHYLPROPYLCAHBINOL CHOH 

LJI3/ 

This substance is prepared from acetaldehyde and n-propyl-magnesium bromide. 
Paraldehyde (b.p.: 124®) forms an azeotrope (118®5) which is difficult to separate; 
the alcohol is unstable at the boiling point. 


Constants: B.E. (1912) 


Boiling point 


119°8 


Lecat (passim) 


119°85 


dt 

dp 


(10 mm): 0°39 B.E. (1932) 


Density Viscosity Surface tension 



d 


1 

71 - 10 * 



i 

0 

0.82470 


16 

513 


15 

24.42 

15 

0.81319 


30 

278 


20 

23.98 

30 

0.80120 





30 

22.96 


Refractive index 



He r. 

Ha 1 

Hey. 

Heg. 


He V. 

15 

1.40592 

1.40629 

1.40851 

1.41244 

1.41345 

1.41659 

dn 

It 

0.00041 

41 

41 

42 

43 

44 


Tert-mYh ALCOHOL or DIMETHYLETHYLCARBINOL ^ COH 

Constants: B.E. (1932) 

Critical temperature: 271®77 Brown (1906) 


Boiling point 


102°27 

Parks, Huffman and 


dt 


Babmobe (1933) 

102°36 

Y (10 mm): 0*37 B.E. (1932) 

102°32 

Atkins and Wallace 

102°36 

„ 0°36 Lecat 


(1913) 


(passim) 


Freezing point 


-8®6 

-«9®1 

B.E. (1932) 

Parks, Huffman and Babmobe (1933) 
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Density Viscosity Surface tension 



d 



r)-10* 



y 

0 

0.82718 


15 

648 


15 

23.22 

16 

0.81346 


30 

281 


20 

22.77 

30 

0.79974 





30 

21.84 


Refractive index 


t° 

Her. 

Ha 

D 

Hey. 

Heg. 


Hev. 


16 

1.40468 

1.40495 


1.40726 

1.41126 

1.41226 

1.41526 

B.E. (1932) 

dn 

dt 

0.00043 

42 

— 

43 

43 

43 

45 


26 

— 

—- 

1.4020 



1 

!_ 

Munch (1926) 


DIETHYLCARBINOL (C2H5)2CHOH 

Constants: B.E. (1932) 

Boilifhg point 

116°0 Lboat (passim) 
dt 

116°10 ^ (10 mm): 0°35 B.E. (1932) 
ap 


Density Viscosity Surface tension 



d 



7)- 10® 


! V 

0 

16 

30 

0.83681 

0.82466 

0.81180 


15 

30 

7337 

3306 


16 ! 25.02 

20 24.60 

30 1 23.76 


Refractive index 



He r. 

Ha 

Hey. 

Heg. 

H/J 

Hev. 

15 

dn 

df 

1.40992 

0.00046 

1.41026 

45 

1.41249 

46 

1.41639 

47 

1.4] 

46 

1.42049 

48 
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w-HEXYL ALCOHOL 

Prepared by reducing ethyl caproate with sodium in absolute alcohol. 
Constants 
Boiling point 


. 

dt 

157°47 

*7“ (10 mm ): 

dp 

157°85 


Bilterys (1935) 
Lecat (passim) 


Density Viscosity 



d 

! 


Y) • 10^ 


0 

15 

30 

0.83285 

0.82239 

0.81201 

Bilterys (1935) 

ij 

16 

30 1 

6203 

3872 

Bilterys (1936) 


Surface tension 



1 7 


15 

24.94 

Hennaut-Roland and Lee (1931) 

20 

24.48 


30 

23.68 

$$ 


Refractive index 



He r. 

Ha 

Hey. 

Heg. 



15 

1.41685 

1.41722 

1.41935 

1.42338 

1.42434 

Bilterys (1935) 

dn 

dt 

0.00035 

34 

34 

34 

34 

■> 


Specific heat: Kelley (1929) 



1 Cp 


Qp 


1 Cp 


op 

C. -254.88 

0.01512 

-212.19 

0.1131 

-152.85 

0.2001 

L. -43.52 

0.4170 

-246,05 

0.03406 

-206.83 

0.1239 

-144.60 

0.2128 

-32.97 

0.4287 

-242.44 

0.04266 

-202.16 

0.1318 

-136.38 

0.2204 

-22.43 

0.4354 

-237.80 

0.05444 

-196.64 

0.1409 

-127.34 

0.2299 

-12.46 

0.4460 

-232.75 

0.06666 

-187.78 

0.1548 

-119.07 

0.2395 

- 2.59 

0.4678 

-228.24 

0.07733 

-178.57 

0.1668 

-110.51 

0.2466 

+ 7.40 

0.4886 

-223.97 

0.08687 

-169.90 

0.1779 

-101.47 

0.2643 

12.85 

0.4966 

-217.34 

0.1016 

-161.62 

0.1894 

- 92.30 

0.2655 
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Heat of melting 


-47°3 36.00 cal 157g 


Kelley (1929) 


Hovobka, Lankelma and Stanfobd (1938); Hovobka, Lankelma and Axebbod (1940); 
Hovobka, Lankema and Smith (1940); Hovobka, Lankelma and Bishop (1941), have 
studied different hexylic alcohols. 

3-METHYL-PENTANOL-3 CH 3 . CHg . C(CH 3 )OH . . CH 3 

2,3.D1METHYL.BUTAN0L.2 OH 3 . C(CH 3 )OH . CI^CHg). CH 3 

Boiling and freezing points, density and refractive index: see Howabd, Meabs, Fookson, 
PoMEBANTZ and Bbooks (1947). 


w-HEPTYL ALCOHOL 

Prepared by catalytic hydrogenation of oenanthol. The values of Biltebys (1935), 
Deffet (1931) and Shebbill (1930), although close, do not agree. 


THE HIGHER ALCOHOLS AND THEIR ISOMERS 

Eykman in his „Refract^metrical Researches'^ has determined a series of constants: boiling 
point under reduced pressure and freezing point, density and refractive index (for eight 
different wave-lengths) at one temperature; he did this for a great number of these alcohols. 
The samples appear to have been pure, but the information which the author has left is 
insufficient and there can be no absolute certainty as to the accuracy of his constants. 

Pickabd and Kenyon (1907-11) have prepared a series of optically active secondary 
alcohols. Their samples appear to have been carefully purified. Other authors e.g. Lowby 
and Richabds (1924), have used the same sample of secondary octyl alcohol (methylhexyl 
carbinol). Smith (1914) has repeated the preparation, but he obtained different results. 
Moreover the results given by Bingham and Dabbal (1930) also disagree with the others. 

Recently, Pattebson and Holmes (1936) carefully studied the octyl alcohols. In the 
paper by Bingham and Dabbal, there is a series of constants concerning the isomers but, 
once again, there are insufficient indications of the degree of purity of the samples. 

For n-octyl alcohol and methyl-hexyl carbinol, where comparison data exist, there are 
discrepancies. The same remarks hold for the values of the viscosities given by Bingham and 
Stephens (1933) for a series of higher isomeric alcohols. 


n-OCTYL ALCOHOL n-CgH^OH 

Deffet ( 1931 ) obtained bis sample by Grignard’s synthesis using w-heptyl 
iodide and formaldehyde. 

Constants 

Boiling point Freezing point 


195“2 

Lecat (passim) 

~16°7 

Timmermans 

194'=*45 

Deffet (1931) 
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Density Viscosity 



d 



7 


0 

15 

30 

0.84216 

0.83202 

0.82192 

Deffet (1931) 

15 

30 

10640 

6125 

Deffet (1931) 


Surface tension 



y 


15 

26.50 

Hennaut-Roland and Lek (1931) 

20 

26.06 


30 

25.21 

_ 

99 


Refractive index 



Her. 

Ha 

Hey. 

Heg. 


He V. 

i 

Hy i 

15 

dn 

dt 

1.42948 

0.00040 

1.42983 

40 

1.43230 

40 

1.43670 

41 

1.43772 

40 

1.44096 

41 

1.44198 

41 

Deffet (1931) 

if 


DI-wo-BUTYLCARBINOL [(CH3)aCH.CH2]8CHOH: Stross, Gable and Rounds (1947). 
Other alcohols in C 9 and Cjo: Howard, Hears, Fookson, Bomerantz and Brooks (1947). 
Tertiary alcohols from Cg to C14: Quayle and Smart (1944). 

Borough, Glass, Gresham, Malone and Reid (1941) have studied a series of methyl- 
octanols (B.P.; d, n, heat of vap.). 


w-HEXADECYLALCOHOL or CETYL ALCOHOL 

Prepared by Wurtz’s reaction using pure cetyl iodide. 

It is then purified by fractional crystallization, first in glacial acetic acid to 
eliminate the iodide, then in carbon tetrachloride. The constancy of the melting 
point for successive fractions is the best criterion of purity. 

Constants 


Melting 'point 


49*^10 

Deloourt (1931) 

49°22-49°27 

Carey and Smith (1933) 

49°10 

Fischer (1939) 

49°27 

Smith (1931) 
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Melting curve: Deffet (1935) Transition curve: Deffet (1935) 



p kg/cm* 


p kg/cm^ 

49.10 

1 

44.05 

1 

52.00 

126 

45.00 

48.5 

55.00 

254 

48.10 

214 

60.00 

470 

52.00 

i 430 

65.00 

1 691 

55.00 

1 585 

70.00 

925 

60.00 

i 847 

72.00 

1014 

61.50 

932 


Density Viscosity 


j 

d 



Y) • 10» j 

55 

0.81521 

Delcourt (1931) 

1 50 

134 ! Delcourt (1931) 

75 i 

0.80157 

,, 

! 60 

84.2 ; 

100 i 

0.78395 

,, 

i 75 

53.8 ; 

79.7 ! 

0.7984 

Eykman (1893) 

i 

_l__ 

1 ! 


Refractive index: 

79°7 Ha 1.42614 HIB 1.43353 Eykman (1893) 

Heat of comb'ustion 

20° (Ct.) 10302.7 cal 167g 

25° (c„) 10302.7 

Beckers (1931) 

Richardson and Parks (1939) 


ALLYL ALCOHOL CHg^CH.CHgOH 

This product is dried by fractional distillation over lime. The criterion of 
purity is the constancy of the density or of the critical solution point in parafiin 
oil. Water can also be eliminated as a constant boiling mixture (88®2), or as a 
ternary azeotrope with benzene. (Atkins and Wallace, 1912-13). 

Constants: B.E. (1932) 

Saturated vapour pressure: Ewert (1936) 



p mm 


p mm 


21.0 

22.8 

35.0 

47.1 


25.0 

28.1 

40.0 

61.2 


30.0 

36.3 





Boiling point 


96°85 

97*^0 

97°06 

97°08 


dp 


(10 mm): 0°38 Lbcat (passim) 

0^40 B.E. (1932) 

Wallace and Atkins (1912) and Atkins and Wallace (1913) 
Ewert (1936) __ 
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Density 


t° 

d 


t° 

d 


0 

0.86814 

B.E. (1932) 

30 

0.84209 

B.E. (1932) 

16 

0.85511 


0 

0.86795 

Ewert (1936) 


Viscosity Surface tension 


t° 

YJ-10® 


t° 

y 


16 

1486 

B.E. (1932) 

15 

26.15 

B.E. (1932) 

30 

1072 

,, 

20 

25.68 





30 

24.92 

>9 


Refraciive index 



He r. 

Ha j 

Hey. 

Heg. 

H/3 

He V. 1 


15 

dn 

dt 

1.41118 

0.00041 

1.41175 

41 

1.41462 

41 

1.41982 i 

40 

1.42141 

42 

1.42545 

45 

B.E. (1932) 

20 

1.40911 


1.41246 

1.41778 

— 

1.42322 

Ewert (1936) 


Kenyon and Snellgrove (1925) have studied the following alcohols; their values seem 
to be reliable, but there are no data for comparison. 


d-Methylvinyl carbinol 
Z-Ethylvinyl „ 

w-Propylvinyl „ 

n-Butylvinyl „ 


CHs—CH0H-~CH=CH2 
C2H5—€HOH—CH=CHs 
C3H7—CHOH->CH=CHs 
C4H3—CHOH~CH=CHj 


THE POLYALCOHOLS 

Van Voorst (1928) studied a series of glycols (density and refractive indices) from 
ethylene glycol up to tetradecyl glycol. This work appears to have been done well, but, for 
ethylene glycol, there are discrepancies with the values given by other authors. 


ETHYLENE GLYCOL (CHgOH)^ 

Constants: B.E. (1935) 


Saturated vafour pressure 


t® 

p mm 


t° j 

p mm 


186.5 

544.3 

DE Fororand (1901) 

117 

29 

Boeseken and Hermans 

173.2 

367.3 




(1923) 

140.8 

101 


101 

12 

Kailan and Melkus 

136.7 

83 




(1927) 

122.6 

44 

n 
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Boiling point 


Freezing point 



dt 


197°4 

^ (10 mm): 0°60 Lecat (passim) 

~-12°6 

197°85 

„ 0°50 B.E. (1935) 



B.E. (1935) 



d 


t° 

d 


0 

1.12763 

B.E. (1936) 

0 

1.12760 

Ewert (1937) 

15 

1.11710 

J> 

15 

1.1170 

Moureu and Dode (1937) 

30 

1.10664 

II 

17.8 

1.1149 

Eykman (1919) 

0 

1.1274 

Walden (1906) 

25 

1.11005 

Kailan and Melkus (1927) 

25 

1.1099 


25 

1.10986 

Gibson and Kincaid (1937) 




25 

1.10987 

Gibson and Loeffler (1941) 


Viscosit ij 


t° 

rt-W 


15 

2609 

B.E. (1935) 

30 

1335 



Refractive index 



He r. 

Ha 

D 

Hey. 

Heg. 


He V. 


15 

1.43056 

1.43092 

1.43312 

1.43328 

1.43732 

1.43831 

1.44146 

B.E. (1035) 

dn 

dt 

0.00026 

26 

— 

26 

! 

27; 

27 

! 

27 


16 

_ 

_ 

1.4329 

_ 

_ 

_ 

_ 

Moureu and Bode 

15 

1.43058 



1.43320 

1.43730 


1.44141 

(1937) 

Ewert (1937) 

25 

— 

— 

1.43063 

— 

— 

/ — j 

— 

Walden (1907) 


Heat of combustion 


25°, (c„) 4578.2 cal 157g 


Parks, West, . Naylor, Fujii and 

McClaine (1946) (M.W. 62.068) 
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GLYCEROL CHgOH.CHOH. CHgOH 

Impure glycerol contains metallic salts and must be distilled in a good vacuum 
to avoid decomposition; after this treatment, it can easily be dehydrated and 
purified by fractional distillation under ordinary pressure. 

Glycerol is now commercially available in a fairly pure state. 

The criteria of purity are the constancy of the density and of the critical 
solution point in i^oamyl alcohol. 

Constants: B.E. (1935). — Polyphasic equilibria 


Saturated vafour fressure: Richardson (1886) 



p mm 


p mm 


p mm 

139.04 

2.338 

183.25 

20.461 

220.3 

100.813 

141.04 

2.588 

183.40 

20.512 

224.3 

115.25 

143.645 

3.046 

192.0 ! 

30.62 

227.0 

130.535 

145.555 

3.285 

193.30 

34.369 

229.5 

137.95 

147.06 

3.385 

199.8 

41.81 

237.1 

183.503 

151.99 

4.083 

200.8 

44.865 

241.80 

201.225 

162.45 

8.115 

201.3 

45.61 

246.4 

239.95 

169.70 

12.059 

205.8 

52.767 

248.5 

258.627 

171.05 

12.694 

211.5 

65.61 

257.3 

347.092 

175.52 

15.683 

217.3 

86.725 

260.4 

385.326 


Boiling point Melting point 


290°0 

Lewis (1922) 

17°9 

Gibson and Giauque (1923) 

290°5 

Lbcat (passim) 

18°18 

Albright (1937) 

290^6 

[ Mac Ewen (1923) 

i 

18°2 

Lououinine (1880) 


18°6 

VoLMER and Harder (1931) 


Constants of state 


Density 



d 



d 


15 

1.26443 

B.E. (1935) 

15 

1.2644 

SCHOORL (1922) 

20 

1.26134 


20 

1.2613 


30 

1.25512 

99 







13.2 

1.2651 

Patterson (1901) 

20 

1.2613 

WiNTHER (1907) 

30 

1.2552 


30 

1.2552 

>» 

54.0 

1.2397 


40 

1.2490 


75.5 

1.2256 

99 

50 

1.2423 

»> 

99.5 

1.2097 

99 

60 

1.2359 

it 

15 

1.26415 

Bosart (1939) (priv. 






(comm.) 

15 

1.2641 

Doulizkaya (1945) 

20 

1.2613 

Albright (1937) 
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Yiscosity 





15 

30 

22.67 

5.87 

B.E.(1935) 

14 


Refractive index 


t° 

He r. 

Ha 

D 

Hey. 

Hev. 


He V. 


15 

1.47275 

1.47319 

1.47547 

1.47563 

1.48009 

1.48126 

1.48450 

B.E. (19:J5) 

dn 

0.00022 

22 

i 

— 

22 

22 

23 

__1 

23 

99 


Heat constants 

Oblad and Newton (1937) give the heat content of anhydrous glycerol 
between -106^26 and +19°44. 

Sfccifc h^at 


. 

t° 

■| 

(ip 


Cp 


Cp 


-203.26 

0.1087 

-180.56 

0.1374 

- 89.66 

0.2290 

Gibson and Giauque 

-202.86 

0.1091 

-179.26 

0.1399 

-79.46 

0.2390 

(1923) 

-201.86 

0.1106 

-175.06 

0,1453 

-57.56 

0.2599 

-197.06 

0.1159 

-168.46 

0.1524 

-55.06 

0.2618 


-192.46 

0.1223 

-157.46 

0.1632 

-46.46 

0.2622 


-191.76 

0.1234 

-145.36 

0.1742 

-27.86 

0.2922 


-190.06 

0.1249 

-135.06 

0,1846 

-23.86 

0.2944 


-187.36 

0.1289 

-124.46 

0.1945 

-13.46 

0.3095 


-187.16 

0.1291 

-111.36 

0.2081 

- 3.26 

0.3232 


-184.46 

0.1321 

- 99.56 

0.2193 




-270.08 

0.000055 

-258.58 

0.00683 

-218.59 

0.0784 

Ahlberg, Blanchard 

-269.30 

0.00010 

-255.71 

0.0107 

-212.16 

0.0883 

and Lundberg (1937) 

99 

-268.13 

0.000209 

-253.62 

0.0139 

-206.35 

0.0991 

-266.86 

0.000450 

-251.27 

0.0176 

-200.82 

0.1071 


-265.72 

0.00076 

-247.91 

0.0238 

-195.71 

0.1153 


-264.65 

0.00126 

-243.61 

0.0313 

-190.83 

0.1218 


-263.50 

0.00187 

-237.80 

0.0415 

-186.24 

0.1292 


-262.18 

0.00288 

-2.30.20 

0.0561 




-260.69 

0.00449 

-223.97 

0.0686 

1 

1 - 



Heat of melting 

17°9 47.50 cal 157g 

Gibson and Giauque (1923) 


47.95 

1 

VoLMER and Harder (1931) 


Timmermans 22 
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BRYTHRITOL CH20H.(CH0H)2.CH20H 


Constants 

Melting point: 118®9 Parks and Anderson (1926) 


Specific heat: Parks and Anderson (1926) 


t° 

Cp 

1 t° 

Cp 

1 

Cp 

t° 

Cp 

C. -186.1 

0.110 

-173.5 

0.124 

- 87.1 

0.212 

2.3 

0..300 

-180.8 

0.116 

-171,9 

0.127 

- 79.6 

0.219 

16.9 

0.315 

-178.4 

-174.1 

0.119 

0.124 

-167.5 
j -161.4 

0.131 

0.137 

- 72.6 
+ 2.2 

0.227 

0.300 

18.6 

0.317 


Heat of combustion 

25°, (c„) 4096.0 cal 15% 

Parks, West, Naylor, Fujii and 

1 


Me Claine (1946) (M.W. 122.120) 

_ 


MANNITOL CH20H.(CH0H)4.CIl20H 


Constants 

Melting point 


166°98 

Burbikl-Marti (1930) 

11 166° 

Pearce and Snow (1927) 

166° 

Krafft and Dues (1895) 

11 166°0 

Parks and Anderson (1926) 


Specific heat: Parks and Anderson (1926) 


t° 

Cp 

! 

Cp 

t° 

Cp 

t° 

j 

C. -184.6 

i 0.107 

-166.8 

0,127 

-120.1 

0.171 

-71.5 

0.218 

-178.7 

0.113 

-164.9 

0.128 

-112.8 

0.178 

+ 1.9 

0.290 

-177.2 

0.115 

-162.0 

0.131 

- 79.9 

0.209 

16.9 

0.307 

-171.1 

0.121 

-154.8 

0.137 

- 76.1 

0.214 

21.0 

0.310 


Heat of combustion 


26°, (ct,) 3969.6 cal 15% 


Parks, West, Naylor, Ftrjii and 
Me Claine (1946) (M.W. 182.172) 
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B. ETHERS and ACETALS 
DIMETHYL ETHER (CHa)^ 0 

This gas is prepared by heating a mixture of methanol and concentrated 
sulphuric acid. At 80®—85° dimethylether is evolved and is separated from 
carbon dioxide and moisture by passing over caustic potash, lime and phosphorus 
pentoxide. It is then fractionated at low temperature (Leduc’s method, 1898) 

Constants, — Polyphasic equilibria 


Critical constants 


t°cr. 

p cr. atm. 

d cr. 


126'’90 

52.0 

_ 

1 Cardoso and Bruno (1923) 

127°1 

53.0 

— 

! Briner and Cardoso (1908), Brinbr (1907), Guyb 

I and Briner (1909) 

— 

— 

0.2714 

1 Cardoso and Coppola (1923) 


Densities of tJve liquid and the saturated vafour 


t° 

L. 

V. 


L. 

V. 


126.50 

0.3098 

0.2337 

110.50 

0.4550 

0.1076 

Cardoso and Coppola 

126.01 

0.3293 

0.2139 

96.52 

0.5042 

0.0754 

(1923) 

125.01 

0.3518 

0.1932 

80.15 

0.5522 

0.0486 

1 

124.19 

0.3646 

0.1812 

56.05 

0.6012 

0.0290 

.» 

121.12 

0.3950 

0.1548 

29.85 

0.6458 

0.0160 


115.90 

0.4308 

i 

[ 

0.1258 

0.20 

__i 

0.6903 

0.0042 



Saturated vafour ^pressure: Kennedy, Sagenkahn and Aston (1941) 



p mm 

i 

t° 

p mm 1 

t° 

p mm 

t° 

p mm 

-101.53 

4.97 

-78.23 

35.13 

-55.15 

164.34 

-35.11 

475.55 

- 95.45 

8.46 

-70.67 

60.91 

-49.91 

221.71 

-31.19 

671.59 

- 94.95 

8.82 

-65.26 

87.80 

-45.11 

287.53 

-27.68 

670.27 

- 89.75 

13.80 

-60.04 

122.37 

-40.03 

373.61 

-24.92 

II 

756.42 

Cardoso 

and Bruno (1923) 







p atm. 

t° 

p atm. 

t° 

p atm. 

1 

j p atm. 

126.90 

52.00 

112.80 

40.43 

64.68 

15.96 

1 25.40 

^ 6.05 

125.90 

61.00 

110.57 

38.82 

56.02 

13.11 

23.75 

5.64 

122.20 

47.67 

99.90 

32.14 

49.75 

11.22 

16.80 

4.58 

117.80 

44.06 

99.20 

31.75 

48.50 

10.91 

9.25 

3.58 

116.82 

43.41 

90.25 

26.80 

46.13 

10.31 

1 0.00 

2.62 

113.75 

41.24 

80.10 

22.14 

33.55 

7.49 

1 
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-24'’82 

Kennedy, Sagenkahn and Aston (1941) 

-24^9 

Maass and Boomer (1922) 

-24°9 

Grosse (1937) 


I 


Melting point 

— 141^50 Kennedy, Sagenkahn and Aston (1941) 


Constants of state 

Weight of the gas: (normal litre) 2.1097 Batuecas (1924) 

(at 25° and 1 atm.) 1.91855 ± 0.0(X)12 Kennedy, Sagenkahn and Aston 

(1941) 

Coefficient of dilatation of the gas: (ll°03-> 48°01) 3920* 10~®/760 mm Coppok 

and Wtiytlaw—Gray (1934) 


Deviation from Avogadro's laiv: A^: rzr 1.0270 Batuecas (1924) 
Viscosity: Van Cleave and Maass (1935) 



7) - 10 ’ 


7) • 10 ’ 


yj* W 

t° 

yj * 10 ^ 

- 56.91 

658.4 

- 23.39 

755.2 

- 0.13 

824.7 

18.11 

883.0 

- 41.16 

703.0 

- 8.67 

797.4 

11.71 

862.4 

22.90 

i 899.4 


Heat constants 


Specific heat: Kennedy, Sagenkahn and Aston (1941) (M.W. 46.069) 



Cp 


Cp 


Cp 


Cp 

- 259.46 

0.0160 

- 216.68 

0.1852 

- 151.04 

0.3386 

- 86.98 

0.5141 

- 257.17 

0.02528 

- 213.16 

0.1946 

- 145.41 

0.3500 

- 82.29 

0.5145 

- 254.47 

0.03722 

- 211.29 

0.2014 

— 143.85 

0.3777 

- 76.86 

0.5151 

- 252.01 

0.04901 

- 199.02 

0.2342 

- 135.98 

0.5091 

- 72.53 

0.5161 

- 248.89 

0.06304 

- 193.48 

0.2482 

- 130.46 

0.5097 

- 67.57 

0.5173 

- 244.96 

0.07990 

- 187.82 

0.2607 

— 124.59 

0.5099 

- 62.65 

0.6184 

- 240.80 

0.09909 

- 181.87 

0.2740 

- 124.41 

0.5101 

- 55.20 

0.5195 

- 236.98 

0.1151 

- 176.23 

0.2861 

- 110.24 

0.5104 

- 49.87 

0.6212 

- 233.67 


- 170.46 

0.2993 

- 108.24 

0.5108 

- 44.43 

0.6236 

- 230.14 

0.1410 j 

- 164.45 

0.3124 

- 100.21 

0.5114 

- 38.83 


- 225.18 


- 156.71 


- 94.19 

0.5125 

- 27.68 

0.6351 

- 219.28 

0.1771 









Heat of vaporiaaiion 
Heat of melting 

-24°80 111.64 call57g 
25.621 

Kennedy, Sagenkahn and Aston 

1 » (1941) 







ETHERS 


341 


DIETHYL ETHER (G^^s)2p 

Strange though it may seem, the constants of ether are not yet accurately 
known, despite the great number of studies that have been made of it. 

A general survey of the old research material (up to 1903) concerning the properties 
of ether, notably the density, may be found in one of Bein’s memoirs (1908). 

The works of Wade and Finnemore (1909) and Clarke (1924) are generally 
considered as careful. The works of Rowe (1924) and Rowe and Phelps (1924) con¬ 
cerning the impurities of ether for anesthesia and the work of Perkins (1917) 
are also interesting; a general survey of the constants of pure ether has been 
published by Baskerville and Hamor (1911). The research concerning the 
impurities in ether by Middleton and Hymas (1931) may also be mentioned. 

In order to obtain ether having invariable properties, ordinary ether is first 
distilled to get rid of the head fraction; it is then directly distilled over sulphuric 
acid and allowed to stand over sodium or P 2 O 5 for a prolonged period. 

Finally it is fractionated in the absence of moisture. The chemical treatment 
is necessary because ether forms an azeotrope with 1,3 % water distilling at 
34®15; it cannot be separated by mere distillation: neither can ethyl alcohol 
be removed by physical means, although it does not give an azeotrope with ether 
(Wade and Finnemore). The ethyl alcohol is also retained by P 2 O 5 . Attaining 
the fifth degree of purity (At = 0 ° 000 ) with the cbulliometer of Swietoslawski 
ofiiers no difficulty. Pure ether must be kept in vacuo, in sealed tubes and in the dark. 

A general experimental and critical work, concerning the principal constants 
of ether, was published by B.E. (1928); a study of the impurities, their quantitative 
determination and the purification of ether, by Gillo (1938); the quantitative deter¬ 
mination of water in ether, by Gaspart and Serrure (1939). According to 
Gillo, small amounts of ether peroxide ( 10 “"^ %) can be detected by iodometry; 
and of aldehyde, by decolorised fuchsin. Gillo eliminated traces of aldehydes, 
alcohols and unsaturated compoimds by permanganate oxidation; acids were 
neutralized and the ether then submitted to the previously described treatment. 


Constants: B.E. (1928). — Polyphasic equilibria 

Critical constants 


cr. 

p cr. mm 

d cr. 


193°6 

_ 

■ 

Du Vries (1895) 

193^61 

27666 

0.2666 

' WiLiP (1924) 

193°62 

— 

— 

Travers and Usher (1906) 

193°8 

27060 

0.2626 

! Young (1910) 

193'’9 

27436 

— 

1 Scheffer (1913) and Pbins (1915) 

.. _ 


Influence of small quantities of water: Paul and Schantz (1919) 
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Densities of the liquid and the saturated vapour: Young (1910) 



L. 

1 V. 

1 


L. 

V. 


L. 

V. 

0 

0.7362 

0.000827 

80 

0.6402 

0.01155 

160 

0.4947 

0.06911 

10 

0.7248 

0.001264 

90 

0.6250 

0.01477 

170 

0.4658 

0.08731 

20 

0.7135 

0.001870 

100 

0.6105 

0.01867 

180 

0.4268 

0.1135 

30 

0.7019 

0.002677 

110 

0.5942 

0.02349 

185 

0.4018 

0.1320 

40 

0.6894 

0.003731 

120 

0.5764 

0.02934 

190 

0.3663 

0.1620 

50 

0.6764 

0.005079 

130 j 

0.5580 

0.03638 

192 

0.3448 

0.1826 

60 

! 0.6658 

0.006771 

140 1 

0.5385 

0.04488 

193 

0.3300 

0.2012 

70 

_i 

0.6532 

0.00892 

150 

0.5179 

0.06551 





Bectilinear diameter: 0.3685 — 5377 -10 ^ — 475 • 10 Young (1910) 


Saturated vapour pressure 



p mm 


p mm 


p mm 


-101.3 

0.058 

-93.4 

0.160 

-81.0 

0.584 

Mundel (1913) 

- 96.7 

0.096 

-88.1 

0.270 

-78.6 

0.702 


- 95.2 

0.118 

-83.5 

0.443 

-76.2 

0.949 


-60.799 

3.95 

-31,329 

34.03 

-fO.009 

186.13 

Taylor and Smith (1922) 

-55.748 

5.93 

-26.421 

45.81 

4.976 

233.73 


-60.873 

8.77 

-21.502 

61.31 

9.937 

290.62 


-45.998 

12.62 

-16.678 

80.67 

14.903 

358.15 

yt 

-41.125 

17,78 

-11.637 

104.79 

19.871 

437.70 

>> 

-36.231 

24,77 

- 6.698 

134.76 




-10 

112.3 

80 

2974 

160 

15778 

Young (1910) 

0 

184.9 

90 

3831 

170 

18671 


10 

290.8 

100 

4855 

180 

21775 

>» 

20 

439.8 

no 

6082 

185 

23623 


40 

921.0 

120 

7513 

190 

25613 


50 

1276 

130 

9156 

192 

26331 

,, 

60 

1734 

140 

11051 

193 

26800 


70 

2304 

150 

13262 

193.8 

27060 


0.0 

186.3 

20.0 

442.2 

40.0 

921.8 

Louder, Briggs and 

6.0 

233.2 

26.0 

537.0 

46.0 

1089.8 

Brown (1924) 

10.0 

291.7 

30.0 

647.3 

60.0 

1276.4 

16.0 

360.7 

35.0 

776.6 




16.6 

364.2 

20.5 

447.1 



JOUKOVSKY (1934) 

18.0 . 

404.3 

22.8 

490.3 



19.3 

427.1 

24.3 

621.8 



„ 

20 

4^0 

30 

646.8 



Schulze (1921) 

166.9 

15200 

171.1 

19228 

185.3 

24092 

Scheffer (1913) 

160.9 

16302 

177.3 

21204 

190.6 

25992 

165.6 

18240 

180.8 

! 22458 

193.9 

27436 












ETHERS 343 

Isotherms: Beattie (1924), Jonsson (1887 —88) and Keyes and Felsing (1919) 


Boiling point 



34°40 

Marshall (1906) 

3406 

Perkin (1884) 

34°47 

C'larke (1924) 

34<’C 

Richardson (1891) 

34^^481 

WoJCiECiiowsKi (1936) 

34°60 

Tyrer (1914) 

34°5() 

Wade and Ftnnemore (1909) 

34^60 

B.E. (1928) and Lecat (passim) 

34°50 

Mundel (1913) 

34°60 

Young (1910) 

34°54 

Grimm and Patrick (1923) 

34°600 

Lalande (1934) 

34°58 

Morino (1933) 



(10 mm) 
dp 



1 

0°36 1 

1 

B.E. (1928) and Lecat (passim) 

|! 0°372 

WOJCIECHOWSKY (1936) 


Meliiwj point 


Stable form: 

Metasiable. form: 

—I16°3 

i Timmermans, Van der Horst 

-123°3 

Timmermans (1912) 


and Kamerlinoh Onnes (1922) 

-123°3 

Mac Neight and Smyth (1936) 

~116‘^3 

Parks and Huffman (1926) 

-123°4 

Parks and Huffman (1926) 

-116°3 

Mac Neight and Smyth (1936) 

-123°40 

Keyes, Townshend and Young 
(1922) 


Constants of state 

Density 

The discrepancies shown in the results of several creditable authors indicate 
once more the difficulty of securing perfectly reliable values for measurements 
at different temperatures. 



d 

t° 

d 

t® 

d 


15.4 

0.71886 

-37.2 

0.77707 

- 94.5 

0.83679 

Timmermans (1912) 

0 

0.73627 

-45.0 

0.78540 

-104.85 

0.84696 

„ 

— 6.2 

0.74285 

-53.6 

0.79469 

-111.6 

0.86366 


>-13.1 

0.75092 

-63.3 

0.80440 

-116.2 

0.86844 


—22.95 

0.76132 

-73.95 

0.81500 

-123.3 

0.86638 


—30.6 

0.76994 

-74.25 

0.81554 




—35.3 

0.77520 

-83.4 

0.82519 


.. ! 

- 
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Density (continued) 



d 


d 


d 


70 

0.65226 

5 

0.73069 

- 60 

0.80084 

Taylor and Smith (1922) 

65 

0.65866 

0 

0.73629 

- 65 

0.80606 


60 

0.66501 

- 6 

0.74180 

- 70 

0.81126 


56 

0.67129 

-10 

0.74729 

- 75 

0.81643 


60 

0.67761 

-16 

0.75276 

- 80 

0.82169 


45 

0.68367 

-20 

0.75819 

- 85 

0.82672 


40 

0.68976 

-25 

0.76360 

- 90 

0.83182 


36 

0.69580 

-30 

0.76899 

- 95 

0.83690 


30 

0.70177 

-35 

0.77436 

-100 

0.84196 


25 

0,70768 

-40 

0.77970 

-105 

0.84699 


20 

0.71352 

-45 

0.78502 

-110 

0.85200 


16 

0.71930 

-50 

0.79032 

-115 

0.85699 


10 

0.72603 

-65 

0.79559 

-120 

0.86195 



, 

d 



1 ^ 


0 

0.73622 

B.E (1928) 

0 

0.7362 

Younu (1910) 

16 

0.71925 

t* 

10 

0.7248 

»> 

30 

0.70206 

*» 

20 

0.7135 

»» 




30 

0.7019 

>» 




40 

0.6894 

„ 

15 

0.71930 

Wade and Finnemorb (1909) 

20 

0.7i:)5 

Schulze (1912) 

20 

0.7134 

Stearn and Smith (1934) 

20 

0.7135 

Deutschmann (1911) 

20 

0.7135 

Lowry (1914) 

26 

0.70778 

Lalande (1934) 

Viscosity 


7) -10' 

r j 

7)- 10“ 


0 

279 

B.E. (1928) 

0 

288 

Sachanov and Rjachovsky 

16 

247 


26 

224 

» (1914) 




20 

234.5 

Dolezalek and Schulze 






(1913) 


Surface tension 




t** 

y 


17.62 

Henkaut-Eoland and Lek 

20 

17.04 

Dbsreux (1936) 

17.06 

(1931) 

20 

17.01 

(vacuum) Richards and 

15.95 


20 

j 

16.96 

Carver (1921) 

(no vacuum) Richards and 
Carver (1921) 
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Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 


Ho V. 

Hy 

1 


15 

1.35341 

1.35381 

1.35555 

1.35557 

1.35910 

1.36005 

1.36263 

1.36375 

B.E. (1928) 

dn 

dt 

0.00055 

56 

56 

56 

56 

56 

56 

58 

12.6 

i 1 

— 

— 

1.35691 

— 

— 

i 

i 

1 

1 

JoiJKOVSKY (1934) 


Dielectric constant 


1 

e 



1 ^ 


~40 

5.910 

Le Feveb (1938) 

0 

{ 4.803 

Le Fevre (1938) 

-^30 

5.600 


10 

4.575 


-20 

5.325 

j, 

20 

4.376 


-10 

5.066 


25 

4.265 





30 

4.152 



Specific magnetic susceptibility: 20° —0.60 Henrichsen (1888) 

MoUcuhr magnetic rotatory power: 20° 4.777 Perkin (1884) 

20° 4.84 Lowry (1914) 


Heat constants 


Specific heat: Parks and Huffman (1926) 



Gp 


Cp 


Cp 

C. -197.06 

0.201 

-175.86 

0.236 

-158.66 

0.259 

-190.66 

0.212 

-169.46 

0.244 

-149.86 

0.271 

-184.06 

0.222 

-162.66 

0.254 

-142.06 

0.283 

-179.76 

-176.46 

0.227 

0.233 

-162.36 

-161.16 

0.255 

0.256 

-137.96 

0.287 

L. -108.76 

0.475 

-67.66 

0.505 

7.04 

0.547 

- 87.06 

0.490 

-59.66 

0.507 

12.84 

0.549 

- 77.56 

- 71.56 

! 0.498 

0.501 

+ 2.04 

0.544 

16.84 

0.551 


Heat of vaporisation cal 15°/g 


lO'^ 

92.37 

Lbduc (1917) 

30° 

89.80 

50° 

86.93 

99 
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DI-y^-PROPYL ETHER (^^- 03117)20 

Constants: B.E. (1930) 


Saturated vafour pressure: Bingham (1910) 


0 

1 

j p mm 1 

1 

! 

t 

p mm 


p mm 

1 

p mm 

8.80 

29.9 

33.01 

1 95.4 

66.30 

356.2 

81.80 

598.0 

11.95 

34.2 

41.60 

134.1 

70.01 

404.1 

83.19 

625.-0 

18.40 

47.3 

45.23 

I 155.0 

71.99 

432.6 

84.75 

654.6 

21.42 

55.4 

49.52 

184.9 

73.60 ! 

456.6 

86.10 

682.4 

24.05 

, 62.1 

57.50 

' 255.1 

77.40 1 

517.6 

i 86.89 

701.4 

27.61 

73.7 

59.70 

! 278.4 

79.00 ! 

546.9 

1 88.78 

741.1 

28.71 

76.9 

62.47 

309.8 

80.40 ; 

572.1 

i 



Boiling point 

90°05 WuYTS and Lacourt (1930) 
dl 

90°1 ~ (10 mm): 0°47 (1930) and Lecat (passim) 


Density Surface tension 



d 



y 


0 

0.76611 

B.E. (1930) 

15 

21.12 

B.E. (1930) 

15 

0.75178 


20 

20.53 


30 

0.73737 


30 

19.35 


Viscosity 






7)- 105 



7J-105 


0.59 

535.9 

Thorpe and Rodgeb 

1 

56.15 

287.7 

Thorpe and Rodger 

8.58 

482.6 

>» 

64.16 

266.4 

(1897) 

16.95 

435.8 

QO 

72.59 

246.9 

»> 

24.65 

398.5 


81.47 

228.4 


32.46 

365.5 


88.02 

215.4 

tf 

40.47 

336.0 


15 

448 

B.E. (1930) 

48.06 

311.4 

- 

30 

376 ! 

■* 


Befractive index 



[ He r. 

Ha 

Hey. 

Heg. 

H|8 

Hev. 

Hy 

15 

1.38049 

1.38090 

1..38296 

1.38673 

1.38759 

1.39062 

1.39169 

dn 

dt 

0.00049 

49 

49 

50 

50 

53 

51 
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Dhiso^mOVYL ETHER 

Saturated vapour pressure^ boiling pointy density, viscosity, surface tension, refractive indeoj^&nd heat 
of vaporisation: Fife and Reid (1930). Boiling point, density, refractive index: Snyder 
and Gilbert (1942). Boiling point: Lecat (■pa.ssim); freezing point: Timmermans (passim) 
and Parks (1925). The values of Fife and Reid (1930) and of Snyder and Gilbert 
(1942) do not agree. 


DI-n-BUTYL ETHER 
Constants: B.E. (1930) 

Saturated vapour pressure: Hill and Fitzgerald (1935) 



p mm I 


p mm 

! i 

p mir 

11.3 

7.5 

19.7 

10.5 

25.9 

12.7 

15.4 

9.0 j 

25.0 

12.5 

29.7 

14.5 


Boiling point 


142°4 

142^4 

142^40 



(10mm): 0°50 Lecat (passim) 

POPELIER (1923) 
0°50 B.E. (1930) 


Freezing point: —97^9 Timmermans (passim) 


Density Viscosity Surface tension 



d 



Y) • 10‘ 



y 

0 

0.78536 


15 

741 

i 

15 

23.40 

15 

0.77254 


30 

602 


20 

22.93 

30 

0.75976 



1 


30 

21.99 


Befractive index 


He r. 

Ha 

Hey. 

Heg. 

1 H^ 

1.39665 

1.39698 

1.39906 

1.40297 

1.40393 

0.00043 

45 

45 

45 j 

45 
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DI-n-AMYL ETHER 

This,compound can only be obtained in a pure state from synthetic n-amyl 
alcohol. 

Constants: B.E. (1928) 

Boiling -point.: 187“50 -- (10 mm): 0“57 B.E. (1928) and Lecat (passim) 

dp 

Freezing point: — 69°3 


Density 



d 


t° : 

7) • 10^ 


0 

15 

ao 

0.79881 

0.78695 

0.77505 

B.E. (1928) 

15 

30 

1 i 

1188 

922 

1 

B.E. (1928) 

Surface tension 






y 





15 

20 

25.25 

24.76 

Hbnnaut-Roland and Lek (1931) 


30 

23.78 

- 





Refractive index 



Her. 

Ha 

1 ^ 

Hey. 

Heg. 


He V. 

15 

1.41159 

1.41167 

1.41392 

1.41423 

1.41834 

1.41902 

3.42313 

dn 

di 

0.00042 

42 

42 

42 

42 

42 

42 


METHYL-ETHYL ETHER CH 3 .O.C 2 H 5 

Mixed ethers are prepared by the action of the alkyl iodide on the sodium 
alcoholate in alcoholic solution. 

Constants: Berthoud and Brum (1924) 

Critical cofhstants 


t” cr. 

d cr. 


164°7 

0.2722 
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Densities of the liquid and the saiurated vapour 



L. 

V. 


L. 

V. 

0 

0.7260 

0.0024 

138.4 

i 0.4927 

0.0791 

78.3 

0.6142 

0.0233 

145.2 

0.4690 

0.0953 

94.5 

0.5883 

0.0311 

150.2 

i 0.4488 

0.1116 

119.3 

0.5406 

0.0521 

154.5 

1 0.4306 

0.1251 

130.0 

0.5160 1 

0.0654 

158.2 

i 0.4136 

0.1406 


Saturated vapour pressure 


t° ! 

p mm 


p mm 

1 T" ' 

1 . 1 

1 p mm 1 


p mm 

i 

0 

560 

i 

50 

3192 

90 

8740 

130 

19000 

10 

841 

60 

4256 

100 i 

10792 

140 

22496 

20 

1222 

70 

5472 

110 

13148 

150 

26524 

:io 

40 

1732 

2385 

80 

6992 

120 

15960 

160 

30856 


Boiling point: 7®6 


Density Surface tension 



d 


d 


y 


0 

0.7260 

32.3 

0.6825 

7.9 

17.54 

Berthoud and Brum (1924) 

13.6 

0.7062 

41.9 

0.6701 

33.5 

14.10 


21.1 

0.6973 

50.7 

0.6570 

45.5 

12.60 

> y 


METHYL-n-PKOPYL ETHER CHg.O.n CgH^ 


Constants 


Saturated vapour pressure: Bingham (1910) 


t° 

p mm 


p mm 


p mm 

1 

p mm 

-0.60 

151.8 

18.67 

352.6 

28.25 

517.6 

33.80 

6.33.9 

+3.42 

180.0 

20.02 

376.0 

29.00 

533.4 

34.84 

658.1 

7.01 

212.6 

21.01 

388.3 

30.12 

555.9 

35.5« 

675.2 

8.81 

230.9 

23.00 

420.5 

31.01 

574.5 

.36.73 

703.8 

12.58 

272.2 

23.91 

436.0 

31,87 

594.0 j 

38.34 

739.5 

14.30 

293.3 

24.85 

453.3 

32.72 

612.5 1 

1 39.34 

765.6 

17.60 

336.9 

26.80 

487.5 


1 

1 

1 
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Boiling point 


38°9 

Dobriner (1888) 


j 39°14 

Bingham (1910) 

38°95 

Lecat (passim) 



Thorpe and Rodger (1897) 



0.7470 


Dobriner (1888) 


Viscosity 


t° 

y)- 10 » 


1 r 

i 

15 • 10 » 


0.30 

306.4 

Thorpe and Rodger 

20.10 

251.3 

Thorpe and Rodger 

5.14 

291.4 

(1897) 

25.73 

238.5 

(1897) 

10.47 

275.4 


29.48 

230.0 

15.17 

263.0 

„ 

35.15 

218.7 



ETHYL-w-PROPYL ETHER C 2 H 5 .O.W-C 3 H 7 

Critical constafits^ saturated vapour pressure, boiling point, density and surface tension; 
Berthoud and Brum (1924). Saturated vapour pressure: Bingham (1910). Viscosity; Thorpe 
and Rodger (1897). Freezing point, heat of vaporisation: Nagornow and Rotinjanz (1911). 
The values of Bingham (1910) and Berthoud and Brum (1924) do not agree with each other. 

Kenyon and Mac Niool (1923) studied different mixed sec. OCTYL ETHERS (from CH^ 
up to C 9 H 19 ). There are no comparison data for these compounds. 

DIVINYL ETHER (CH 2 =:CH )2 O 

Saturated vapour pressure and density: Miles and Mbnzies (1933). 

DIMETHYLFOKMAL or METHYLAL ^ 2 ( 00113)2 

This substance forms with methanol an azeotrope, which cannot be eliminated 
by distillation alone: it boils only 0®25 lower than pure methylal. In order to 
eliminate methyl alcohol, it is thus necessary to distil the methylal repeatedly 
over metallic sodium, a process involving a considerable loss of material but 
leading to a pure product. 

Constants: B.E. (1928) 

Critical temperature: 215®2 Bourgom (1924) 


Boiling,, point Freezing point 


42°3 

Bourgom (1924) 

~105®0 

B.E. (1928) 

42°3 

Ghysels (1924) 


42°30 

(10 mm): 0.40 B.E. (1928) 
and Lbcat (passim) 

1 
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Density 



d 



d 


0 

0.88645 

B.E. (1928) 

! 0 

0.88546 

GirYSKT.s (1024) 

16 

0.86645 


1 15 

0.86657 


30 

0.84746 


1 18.2 

0.8621 

Bruitl (1897) 


Viscosity * Surface tension 


t° 

T) • 10' 


j t° 

y 


0 

402 

B.E. (1928) 

15 

21.79 

Henna ut.Roland and Lek (1931 

15 

340 


20 

21.12 


30 

325 

- 

30 

19.76 

- 


Refractive index 


t° 

Her. 

Ha 

D 

Hey. 

Heg. 

H/? 

He V. 


16 

1.35414 

1.,35430 

1.35626 

1,35636 

1.35963 

1.36014 

1.36301 

1.36356 B.E. (1928) 

dn 

dt 

0.00048 

48 

49 

49 

60 

50 

52 

62 j „ 

16 *j 

—— 

1.35379 

1.35553 

_ 

_ 

1.35957 


1.36290 Bourgom 

18.2 


1.35229 

1.35397 


— 

1.36801 


(1924) 

1.36122 Bruhl (1897) 


Dielectric constant: 20° 3.485 Piette (1947) 


DIETHYLFORMAL or ETHYLAL CHgCOCgHJa 

Constants: B.E. (1930) 

Boiling point: 87°95 Lecat 

88“00 — (10 mm): 0'’44 
dp 

Freezing point: — 66°5 


Density Viscosity Surface tension 


t® 

d 

t® 

i 

rj-lO' 


t° i 

y 


0 

0.85021 

15 

442 

B.E. (1930) 

16 

21.71 

Hennaut-Roland 

15 

0.83465 

30 

344 

9* 

20 

21.18 

and Lek (1931) 

30 

0.81896 



99 

30 

20.13 

>» 
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Her. 

1 Ha 

He y. 

Heg. 


1 He V. 

Hy 

15 

1.37317 

1.37358 

1.37646 

1.37893 

1.37984 

1.38252 

1.38314 

dn 

dt 

0.00046 

I 

47 

1 

46 

46 

47 

44 

— 


Dielectric constant: 20° 2.885 Piette (1947) 


DI-w-BUTYL ACETAL CHg.CHCO 

Saturated vapour pressure: Conner, Elving and Steingiser (1948) 


C. ALDEHYDES 

The aldehydes are very difficult to purify, as they are easily oxidised and 
polymerised. Formaldehyde is purified by sublimation and fractional freezing 
(Trautz and Ufer, 1926). 


ACETALDEHYDE CH 3 .CHO 

This substance is relatively easy to purify by fractional distillation of a sample 
obtained by depolymerisation of very pure paraldehyde. The equilibria with 
paraldehyde were studied by Hollmann (1903), De Leeuw (1910-*11) and Smits 
and De Leeuw (1910). 


Critical temperature and boiling point: Hollmann (1903); saturated vapour pressure, 
density and refractive index: Be Leeuw (1910-1911), Smits and Be Leeuw (1910); melting 
point: Schwab and Wickers (1944); density: Perkin (1887); density and viscosity: Friend 
and Hargreaves (1944); density, specific heat and heat of vaporisation: Coleman and Be 
Vries (1949) 
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OENANTHAL or w-HEPTYL ALDEHYDE w-CjHig.CHO 
Constants: Deffet (1931) 

Ja. 

Boiling foint: 152®8 — (10 mm): 0®51 
d/p 

Freezing point: — 43°3 Timmermans 


Density 



d 



Y) • 106 


0 

0.83423 

Deffet (1931) 

15 

977 

Deffet (1931) 

15 , 

0.82162 


30 

791 


30 

0.80902 





Surface tension 





1 






15 

27.04 

Hbnnaut-Roland and Lbk (1931) 


20 

26.58 





30 

25.68 

99 





Refract we index 



Her. 

Ha 

He y. 

Heg. 


i 

He V. 

Hy 

15 

dn 

dt 

1.41247 

0.00054 

1.41282 

54 

1.41511 

54 

1 

1.41952 

54 

1.42044 

54 

1.42378 

54 

1 1.42471 

54 


ACROLEIN or ACRYLIC ALDEHYDE CHa-CH.CHO 

Saturated vapour pressure^ boiling pointy density and refractive index: Moureu, 
Boutaric and Dufraisse (1920-21). 

D. KETONES 

ACETONE CH3.CO.CH3 

The purification of acetone involves two distinct processes. The bisulphite 
compound is used in order to eliminate the impurities other than ketones; the 
compound with sodium iodide (Shipsey and Werner, 1913) may also be em¬ 
ployed. The product has then to be dehydrated chemically, although no azetrope 
Timmermans 23 
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is formed with water; small, amounts of water do not affect the vapour tension 
of acetone to an appreciable extent, so that dehydration is impossible even with 
a powerful dephlegmator. 

As dehydrating agent, calcium chloride is ineffective and it is necessary to 
redistil over a small amount of P 2 O 5 ; this process involves a great loss of material 
through condensation reactions (Timmermans, 1910-1912). According to Gillo 
(1938), it is possible to obtain a sample containing less than 0.0002 % of water 
by treating repeatedly with PgOg and leading the vapour over this dehydrating 
agent. 

Tests for impurities. (Gillo, 1938): small amounts of methyl alcohol (ebullio- 
metry), of acetaldehyde (decolorised fuchsin), and acetic acid (titrimetry) are 
determined from 1 -► 5 • 10~^ %. The presence of 2 • 10“^ % of water may be 
indicated by infra-red spectrography (Gaspart and Gillo, 1938). 

Anhydrous acetone must be kept in sealed tubes. 


Constants: B.E. (1928). — Polyphasic equilibria 


Saturated vafour pressure 





p mm 


t° 

p mm 


0.32 

71.4 

Roland (1928) 

0 

69.2 

Schmidt (1926) 

0.92 

73.9 


20 

181.0 

,, 

9.98 

115.9 

if 

30 

282.5 

,, 

15.00 

147.1 


35 

347.5 


20.14 

185.7 

)f 

40 

420.5 

,, 

25 

229.4 

ff 

50 

619 

,, 

29.95 

281.8 

ff 




.35.106 

355.1 

Zmaczynski (1930) 

66.623 

1074.6 

Zmaczynski (1930) 

40.616 

433.9 

ft 

71.915 

1268.1 


45.758 

525.76 

tt 

77.235 

1489.2 


50.930 

633.90 

ft 

82.586 

1741.0 


56.131 

760.00 

ft 

87.967 

2026.3 


61.362 

906.1 

ft 

93.377 

2347.4 


28.15 

258.8 

Beckmann and Faust 

20 

179.6 

Fischer and Zerbe 

40.10 

425.0 

» (1914) 



(1923) 

55.40 

741.8 





Boiling point 





56°1 

Barb and Bircumshaw (1921) 

56°20 

B.E. (1928) 

56'’11 

Clusius and Ringer (1940) 

56°20 

Rosanopf and Easley (1909) 

66®13 

Zmaczynsei (1930) 

56°20 

Dutoit and Fribderich (1900) 

56°16 

Grimm and Patrick (1923) 

66°22 

Mac Ewbn (1923) 

56°15 

Lbcat (passim) 

56°25 

Young (1933) 




56^3 

Jones (1929) 
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^ (10 mm) 
dp 

0^38 Crafts (1887) 0°39 B.E. (1928) and Lecat (passim) 

0°386 Zmaczynski (1930) 


Freezing point 

-94°82 Clusius and Ringer (1940) -94°9 Mac NeigA? and Smyth (1936) 


Constants of state 


Density 


t° 

d 



d 


-94.5 

0.91567 

Timmermans (1912) 

-37.2 

0.85337 

Timmermans (1912) 

-83.4 

0.90321 


1 -30.6 

0.84603 

-73.95 

0.89289 


-22.95 

0.83754 


-63.3 

0.88150 


-13.1 

0.82701 


-53.6 

0.87132 

>> 

- 6.2 

0.81943 


-45.0 

0.86198 

M 

0 

0.81248 


0 

0.81250 

B.K. (1928) 

20 

0.79082 

Price (1919) 

15 

0.79597 


30 

0.77931 


30 

0.77933 

>> 

40 

0.76784 

if 

15 

0.79574 

Timmermans (1910) 

50 

0.75599 


20 

0.79053 

Zmaczynski (1930) 

20 

0.79053 

Young (1933) 

20 

0.79060 

Grunert (1927) 

25 

0.78502 

Barr and Bdicumshaw 

40 

0.76820 

„ 

25 

0.78502 

Lewis (1924) (1921) 

0 

0.81252 

Richards and Shipley 

25 

0.78503 

Hughes and Hartley 



(1916) 



(1933) 




25 

0.7846 

Albright (1937) 


Viscosity Surface tension 



7)-10« 



y 


0 

398 

1 

Lacker, Walden and Park 

15 

23.92 

Hennaut-Roland and Lek 

15 

337.1 

B.E. (1928) (1949) 

20 

23.32 

(1931) 

30 

295.4 


30 

22.01 

a 

25 

307.5 

Hughes and Hartley (1933) 
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Refractive index 



Ha 

D 

• Hey. 

1 


15 

dn 

1.35959 

1.36157 

1.3G176 

1.36634 

B.E. (1928) 

dt 

0.00049 

50 

50 

50 


17.5 

1.35832 

_ 

_ 

1.36515 

Guillery (1930) (4- other values) 

20 

— 

1.35911 1 

— 

[ — 

Pahlavouhi (1927) 

25 

! 

1 

1 


14f5662 I 



Rosanoff, Bacon and White 
(1914) 


Magnetic rotatory power: 20° 3.50 Lowry (1914) 


Heat constants 


Specific heat 



Cp 


Cp 


Cp 


C. -203.5 

0.219 

-182.3 

0.257 

-168.8 

0.278 

Parks and Kelly 

-198.9 

0.229 

-181.9 

0.259 

-167.8 

0.281 

.. (1925) 

-193.4 

0.239 

-177.9 

0.266 

-121.9 

0.350 


-187.6 

0.250 

-173.0 

0.272 

-120.1 

0.352 

» * 

-76.5 

0.480 

■f 3.8 

0.507 

10.3 

0.509 


-73.0 

-55.6 

0.482 

0.485 

6.2 

0.508 

16.3 

0.513 


L. 23.54 
28.03 

0.519 

0.518 

34.65 

38.26 

0.527 

0.527 

46.30 

0.536 

Tr^hin (1921) 

32.07 

0.526 

42.71 

0.529 





Heat of vaporisation 

(B.P) 126.3 cal 167g 

Grimm and Patrick (1923) 

Heat of melting 

23.42 

Parks and Kelley (1925) 

Heat of combtistion 

26° (Cp) 7365.3 

Miles and Herschel Hunt (1941) 
(M.W.; 58.0786) 
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DIETHYLKETONE C 2 H 5 .CO.C 2 H 5 


Constants: B.E. (1932) 


Boiling 'point 


102°00 

102°05 

102°35 


dt 

dp 


(10 Tnm): 0°38 


B.E. (1932) 


0°38 Lecat (passim) 
Eykman (1919) 


Freezing point —39°9 B.E. (1932) 


Density 



d 


t° 

d 


0 

0.83363 

B.E. (1932) 

10 

1 

0.8243 I 

1 

Gross, Rintelen and 

15 

0.81907 


30 

0.8045 ! 

i „ Saylor (1939) 

30 

0.80461 

,1 

60 

0.7867 

1 

24.80 

0.8097 

Owen, Quayle and Clegg 

17.6 

0.8163 

Eykman (1919) 

34.85 

50.15 

0.8000 

0.7848 

(1942) 

20 

0.8141 

Gartbnmbister (1890) 


Viscosity Surface tension 



7)- 105 

t° 

y 



y j 


15 

493 

15 

26.87 

B.E. (1932) 

24.80 

! 

24.73 

1 

Owen, Quayle and Clegg 

30 

423 

20 

25.26 


34.85 

23.74 

(1942) 



30 

24.37 

” 

50.16 

22.11 

II 


Refractive index 


t° 

Her. 

Ha 

He y. 

Heg. 

H/3 

He V. 

Hy 


15 

1.39242 

1.39272 

1.39496 

1.39884 

1.39983 

1.40278 


B.E. (1932) 

dn 

Tt 

0.00046 

45 

45 

46 

47 

46 

1 


17.6 

1.39148 

1.39176 

1.39383 

1.39774 

1.39871 

1.40162 

1 

1.40277 j 

1 

Eykman (1919) 
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DI-w-PROPYLKETONE (n-CsH,)2GO 


Constants 

Boiling foint Freezing point 


143°52 

dt 

(10mm): 0°48 Lououinine (1898) 

~^32°5 

Timmermans (passim) 

143°65 

Lecat (passim) 




Density 


t'* 

d 


t° 

i 

d 


14.8 

90 

0.8203 

0.7534 

Perkin (1896) 

15.1 

22 

0.8205 

0.8160 

Eykman (1893-1919) 
Errera and Sherrill 
i (1930) 


Viscosity: 20® 751 • 10 ® Gartenmeister (1890) 


Refractive ind^x 


t® 

Ha 





15°1 

1.40818 

1.41538 

Eykman (1893) 


Molecular magndic rotatory power 


15® 

7.471 

Lowry (1914) 

14°8 

7.471 

Perkin (1896) 

20 " 

7.44 

99 

90°0 

7.377 

t* 


BI-w-BUTYLKETONE has not been thoroughly studied. 
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DI-wo-BUTYLKETONE (CH3)a.CH.CHij.CO.CH2.CH.(CH3)2 


Constants: Stross, Gable and Rounds (1947) 


Saturated vapour pressure 

Boiling point 

Freezing point 


p mm 



86.41 

50 

168^24 

-46^04 

103.64 

100 





d 


t° 

7) • 10» 

20.00 

0.80600 


0 

1320 

40.00 

0.78996 


20 

930 

60.00 

0.77379 1 


30 

765 




40 

665 


Befradive index 



Ha 

D 


20.00 

_ _ 

1.41012 

1.41225 

1.41761 


Heat of vaporisation 


168'’24 60.33 cal 
103°64 67.66 
86°41 69.68 


157g 
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DI-n-AMYLKETONE 
Constants; Simon (1929) 

Boiling point: 228®0 Freezing point: 14®6 Timmermans (passim) 


Density Viscosity 


t° 

d 


t° 

7) • 10' 


15 

0.82862 

Simon (1929) 

16 

1961 

Simon (1929) 

30 

0.80680 

>1 

30 

1768 



Refractive index 


t° 

He r. 

Ha 

D 

Hey. 

Heg. 


He V. 

Hy 

15 

1.42806 

1.42841 

1.43069 

1.43079 

1.43612 

1.43613 

1.43946 

1.44106 

dn 

0.000385 

387 

387 

384 

_i 

396 

1 

396 

389 

396 


Eykman (1919) and Krafft (1882) have measured the density, the freezing point and 
the refractive index of the following compounds: Dihexylketone: (CeHj 3 ) 2 —CO; Dilauryl- 
ketone: (CiiH 23 ) 2 —CO; Dipalmitylketone: (Ci 5 H 3 j) 2 —CO. As other data are lacking, these 
results cannot be considered as absolutely reliable. 


METHYLKETONES. 

The methylketones, from C 2 to Cn, were prepared by Ceutebick (1936) starting from 
substituted acetylacetic esters and also by catalytic reaction of mixtures of acetic acid and 
homologous acids. All the compounds must be purified by using the bisulphite compoimd, 
followed by fractional distillation until constancy of density for successive fractions is 
attained. For the C 4 and C 5 terms, the last traces of moisture must be eliminated by drying 
the vapour over P 2 O 5 . 


METHYLETHYLKETONE CH 3 .CO.C 2 H 5 

Commercial methylethylketone is available in a fairly pure state. It can be 
purified by using the additive reaction with Nal (Lochte, 1924). Water 
is easily eliminated by distillation owing to the existence of an azeotrope 
{B.P.: TS^e). 






Constants: B.E. (1928) 
Boiling point 
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79°67 

79°6 

79°60 

Marshall (1906) 

Cbuterick (1936) 

Grimm and Patrick (1923) 

79^60 

79°89 

dt 

- (10 7 am ): 0°38 B.E. (1928) 

^ and Lecat (passim) 

Mascarelli and Musatty (1911) 

Freezing point 






-86°4 

B.E. (1928) 

1 ~86°9 

1 Doolittle (1944) 

Derhsity 







t° 

d 


1 

i 


d 



0 

15 

30 


0.82555 

0.81010 

0.79452 


B.E. (1928) 



15 

15.4 

15 

30 


0.81005 

0.8096 

0.81010 

0.79452 


Marshall (1906) 
Eykman (1893) 
Cbuterick (1936) 


Viscosity 


t° 

73-106 


15 

423 

B.E. (1928) 

30 

365 



Refractive index 



He r. 

Ha j 

D 

Hey. 

Heg. 


He V. 

W 


15 

1.37882 

1.37927 

1.38140 

1.38151 

1.38530 

1.38628 

1.38916 

1.39014 

B.E. (1928) 

dn 

dt 

0.00047 

47 

48 

48 

48 

48 

48 

48 


15 

_ 

1.37910 

1.38101 

_ 

_ 

1.38597 

■ 

1.38997 

Cbuterick (1936) 

30 

— 

1.37217 

1.37412 

— 

— 

1.37890 

— 

1.38285 


dn 

dt 

— 

0.00046 

46 


— 

47 

— 

48 


20 

— 

— 

1.3786 


— 

— 


i 

Doolittle (1944) 


Heat of vaporisation 


(B.P.) 103.45 cal 157g 


Grimm and Patrick (1923) 
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HIGHER METHYLALKYLKETONEg 


Constants Ceuterick (1936): 



B.P. 

F.P. 

R—w-propyl 

102°35 Lecat (passim) 

__ 77075 Timmermans (passim) 

n-CaH, 

102°4 Bonino (1925) 


R“=n-butyl 

127°2 Lecat (passim) 

—56°9 Timmermans (passim) 

n.C,H, 


—55°8 Doolittle (1944) 

R=n-hcxyl 

172°85 Lecat (passim) 

— 2r5 Ceuterick (1936) 



—20°5 Doolittle (1944) 

R-n-heptyl 

73®8/10 mm Ceuterick 

— 7°8 Ceuterick (1936) 

W-C7H15 

(1936) 


R=»-octyl 

90°6/10 mm 

3°1 

n-CgHiy 



R=»-nonyl 

106°1/10 mm 

12°7 



12°8 Doolittle (1944) 

R=n-decyl 

119°0/10 mm 

20'’6 Ceuterick (1936) 




R=?i-undecyl 

133"6/10 mm . „ 

28"! 

»“CiiHg3 
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CH 3 .CO.R 


Density 



B 

15° 

efr active in 

30° 

dex 

dn 

dt 


15° 

0.81130 

Ceuterick (1936) 

Ha 

1 

1.39030 

1.38379 

0.00043 

Ceuterick (1936) 

30" 

0.79656 


i D 

1.39229 

1..38579 

43 






1.39730 

1.39072 

44 





Hy 1 

1.40138 

1.39475 

44 


15" 

0.81581 


Ha 

1.40061 

1.39452 

0.00041 


30° 

0.80220 


I) 1 

1.40273 

1.39661 

41 


10 " 

0.8198 

Gross, Rintelen 

H/J 

1.40790 

1.40164 

42 


30° 

0.8025 

and Saylor (1939) 

Hy 

1.41212 

1.40588 

1 42 


50° 

0.7845 


D 

(20°) 1.4(J 

1O8 Doolii 

TTLE (1944) 


15° 

0.82268 

Ceuterick (1936) 

Ha 

1.41504 

1.40892 

0.00041 

j 

30° 

0.81023 


D 

1.41722 

1.41111 

41 



1 



1.42241 

1.41619 

42 





Hy 

1.42682 

1.42036 

43 





D 

(20°) 1.4165 Dooun 

'TLE (1944) 


15° 

0.82536 


Ha 

1,42153 

1.41443 

0.00041 


30° 

0.81327 


1 D 

1.42271 

1.41675 

40 



i 


1 up 

1.42805 

1.42204 

40 





Hy 

1.43243 

1.42638 

40 


15° 

0.82765 

i 

>» 

Ha 

1.42495 

1.41912 

0.00039 


30° 

0.81579 

tf 

1 ^ 1 

1.42720 

1.42128 

39 




\ 

RP 

1.43248 

1.42664 

39 





Hy 

1.43684 

1.43112 

38 


15° 

0.82945 


Ha 

1.42860 

1.42309 

0.00037 


30° 

0.81801 

!} 

D 

1.43086 

1.42527 

37 





up 

1.43633 

1.43071 

38 





Hy 

1.44063 

1.43509 

37 





D 

(20°) 1.42 

91 Doolit 

'TLE (1944) 


30° 

0.81982 


Ha 

_ 

1.42638 

— 





D 

— 

1.42855 

— 





Up 

— 

1.43398 

— 





Hy 

— 

1.43847 

— 


30° 

0.82168 

it 

Ha 

_ 

1.42951 

i 





D 

— 

1.43175 

— 






— 

1.43719 




j 


Hy 


1.44166 

i 
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METHYL-w-AMYLKETONE CH^.CO.n-C.Bn 


Constants 

Boiling J^oint Freezing point 


16r45 

Simon (1929) 

—36°0 1 Doolittle (1944) 



—35°6 Simon (1929) 


Density 


t^ 



t° ’ 

d 


15 

0.81966 

Ceuterick (1936) 

0 

0.83239 

Simon (1929) 

30 

0.80675 


15 

0.81966 

,, 




30 

0.80680 



t° 

73-105 


15 

854 

Simon (1928) 

30 

686 

>■ 


Refractive index 


t° 

Ha 

D 


By 


15 

1.40872 

1.41086 

1.41609 

1.42029 

Ceuterick (1936) 

30 

1.40236 

1.40439 

1.40947 

1.41374 


dn 

dt 

42 

43 

44 

44 

- 

20 


1.4088 

— 

_ 

Doolittle (1944) 


The values of Ceuterick seem better than those of Simon, which are probably 
affected by a systematic error. 


ETHYL-w-PROPYLKETONE: CaHs.CO.n-CaH^ 

ETHYL-w-PENTADECYLKETONE: CaHg.CO.w-CisHai. 

These compounds were studied by Eykman (1919) and Krafft (1879), but there are not 
suiEcient criteria for the purity of their products. 

ETHYL-n-PROPYLKETONE OjHg.CO.CaH^ Owen, Quayle and Clegg (1942) 

„ w-BUTYL „ „ C 4 H, 

„ w-AMYL „ „ CgHij 

n-PROPYL-n-BUTYL „ C3H7.CO.C4H, 
n-BUTYL-n-AMYL C 4 H,.CO.C 5 Hn 
















OXIDES 


2,2,4-TRIMETHYLPEKTANONE-3 

2^,4,4-TETEAMETHYLPENTANONE-3 


C(CH3)a.CO.CH(CH3)j 

C(CH,)3.C0.C(CH3)3 


Boiling and freezing jiointa, density and refractive index: Howard, Mears, Fookson, 
PoMBRANTZ and Brooks (1947). 


4.METHYLPENTEN-3-ONE-2 or MESITYLOXIDE (CH 3 ) 3 C=CH.CO.CH 3 
4-METHYLPEXTEN-4-ONE-2 or iso-MESITYLOXIDE CH,=C(CH 3 ).CH 3 .CO.CH 3 

Critical constants, saturated vapour pressure, boiling and freezing points, density, viscosity, 
surface tension, refractive index and heat of vaporisation: Stross, Monger and Finch (1947). 


E. OXIDES 

CARBON MONOXIDE CO 

This substance is prepared by one of the following methods: the reaction of 
P 2 O 5 on sodium formate; dehydration of formic acid by phosphoric or sulphuric 
acid; or by the reaction of concentrated sulphuric acid on potassium ferrocyanide. 
The gas is purified by bubbling through a solution of KOH and drying over 
KOH and P 2 O 5 , followed by fractional distillation. (Moles and Salazar, 1932). 


Constants. — Polyp basic equilibria 

The thermometric scales used are: the Leyden scale: 0°C=273®09 K 
(Crommelin and his collaborators; Verschoyle; Cnusiusand his collaborators 
and Kaischew); the American scale: 0 °C = 273®16K (Clayton and Gtauque). 


Critical constants 


t® cr. 

p cr. atm. 

d or. 


-140.21 

34.529 

0.3010 

Cbommelin, Byleveld and Brown (1931) 


j 


and Mathias, Crommelin, Byleveld 




and Grigg (1932) 
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Densities of the liquid and the saturated vapour 



L. 

V. 

! 

L. 

V. 1 

1 

-141.73 

0.42200 

0.19392 

-169.61 

0.68560 

0.02824 

Mathias, Cbommelin, 

-142.26 

0.43365 

0.18462 

-172.18 

0.69963 

0.02389 

Byleveld and Grtgg 

-142.56 

0.44026 

0.17767 

-178.95 

0.73408 

— 

(1932) corr. by Mathias 

-143.31 

0.45640 

0.16357 

-182.83 

0.76446 

— 

and Crommelin (1936) 

-145.30 

0.49190 

0.13601 

-185.96 

0.76904 

— 


-147.51 

0.52083 

0.11607 

-190.86 

0.79086 



-152.21 

0.56582 

0.08202 

-195.08 

0.80640 

— 


-164.06 

0.65262 

0.04014 

-199.64 

0.82554 

— 


-165.50 

0.66168 

0.03681 

1 

-204.97 

0.84714 

— 



Rectilinear diameter : 0.55505 — 0.001912 T® + 7 • JO"'^ (T° 100 ) Mathias ( 1935 ) 


Saturated vapour pressure 



p mm 

t° 

p mm 


i p mm 

1 


C. -212.754 

20.41 

L. -203.355 

151.84 

-197.086 

379.95 

Clusius and Teske 

-211.105 

30.83 

-202.289 

178.11 

1-196.665 

396.91 

(1929) 

-208.198 

60.99 

-201.633 

197.95 

1-196.516 

408.78 

-206.789 

79.65 

-200.752 

228.30 

-195.593 

464.82 


-205.727 

99.63 

-199.681 

265.21 

-195.591 

464.92 


-204.877 

117.08 

-199.096 

287.45 

-194.825 

610.62 

> > 



1 -198.371 

318.97 

-194.262 

546.20 

u 



-198.312 

321.44 

- 193.394 

606.66 

» ) 



-197.532 

356.50 

-193.123 

624.18 




-197.459 

361.80 




a -216.23 

7.21 

L. -204.95 

116.15 

-165.47 

6897.78 

Crommelin, Byle- 

-210.41 

36.46 

-204.92 

116.88 

-160.89 

9168.68 

VELD and Brown 

-208.13 

60.71 

-199.24 

282.51 

-149.63 

16824.44 

.. (1931) 

-207.42 

70.52 

-195.13 

490.38 

-147.13 

18998.13 

-206.46 

80.99 

-191.64 

745.30 

-143.86 

22165.25 


-205.95 

97.72 

-185,48 

1430.42 

-141.27 

24995.90 


-205.19 

110.63 

-178,75 

2628.74 

-140.62 

25748.57 


-205.02 

114.83 

-169.61 

5257.26 




C. -218.88 

3.26 

L. -202.27 

180.09 

-192.07 

709.0 


-215.70 

8.88 

-199.33 

279.1 

-190.87 

813.2 

Verschoylb (1931) 

-212.78 

19.80 

-196.55 

407.8 

-188.06 

1100.9 

-210.81 

33.00 

-193.95 

566.0 

-185.44 

1431.5 


-207.43 

70.43 






-205.01 

115.95 
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Saturated vapour pressure (continued) 


t° 

p mm 


p mm 


p mm 1 

C. -212.92 

19.98 

L. -205.07 

115.30 

-197.726 

352.22 

Clayton and 

-211.61 

28.11 

-204.059 

136.51 

-196.809 

397.84 

Giauque (1932) 

-210.94 

32.75 

-203.268 

155.58 

-196.893 

448.69 

-209.86 

42.30 

-202.470 

176.41 

-195.050 

499.34 


-208.85 

52.83 

-200.933 

223.64 

-194.212! 

654.06 


-207.88 

65.46 

-199.914 

259.71 

-193.302 

618.71 


-207.04 

77.69 

-199.300 

283.25 

-192.058 

716.89 


-206.14 

93.25 

-198.574 

313.47 

-189.928 

; 902.06 

ft 

*9 


Boiling point^ 


-19^37 

Clusius and Teske (1929) 

1 -191^47 

Crommelin, Byleveli) and 

-191°47 

Verschoyle (1931) 


Brown (1931) 



j -191°55 

Clayton and Giauque (1931 


Tri^)le point 


--204''87/l 15.376 mm 
-204^99/115.1096 mm 
-204°99/115.4 mm 
-205°03/114.86 mm 
-205°07/115.31 mm 


Olusius and Teske (1929) and Clusius (1941) 
Ckommelin, Bylbveld and Brown (1931) 
Kaischew (1938) 

Verschoyle (1931) 

Clayton and Giauque (1932) 


Melting curve 



p atm. 



p atm. 


-205.03 
-203.745 
-202.66 ! 

0.15 
55.53 
103.86 i 

1 

Verschoyle (1931) 

-201.505 

-200.435 

157.06 

205.44 

__J 

Verschoyle (1931) 


Transition point 


-2ir6i 

Clayton and Giauque (1932) 

-211°60 

Kaischew (lOJS) 



-2ir69 

Clusius (1929) 
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Constants of state 

'Wei(jht of the normal litre in tJie gaseous state 


1.25001^0.00001 Moles and Salazar (1934) 


Deviation from Avogadro's law: Aj == 1.000404:0.00002 Moles and Salazar (1934) 

This value corrects the following values: Moles and Salazar (1932) and 
PiRE and Moles (1929); it agrees with the value at O'": 1.00048 given by Schlat¬ 
ter (1923) and (1930). 

Expansion coeffxdent 


(irOS-^ 48°01): 3669.4 • 10 7413 mm Coppock and Whytlaw Gray (1934) 

3674.4 „ /768 mm 

( + 16^42-^ —190°15): 3736.08 „ Estreicheb and Bobotek (1913) 

(-f 16°30->--150°38): 3721.79 
(-|-18°37^~. 80°38): 3716.21 
(-hl8°48-> 0° ); 3681.56 „ 

( 0° -80°38): 3724.07 „ 

(-~80°38-^-150°38): 3729.63 „ 

(-150°38-^-190^16): 3796.71 „ 


Isotherms of compressibility 

(0° -> 20° and 50 -> 130 atm.) Botella (1929) 

(0° 20° and 1 125 atm.) Goig (prelim, note), (1929) and (1930); Bart¬ 

lett, Hetherinoton, Kvalnes and Tbb- 
MEARNE (1930) 


Heat constants 


Specific heat 


t° 

1 

\ 

t° 

Cp 

t° 

Cp 


C. II -261.20 

0.04335 

-239.99 

0.2411 C.l 

-209.19 

0.4311 

Clusius (1929) 

-259.66 

0.06128 

-237.39 

0.2625 

-207.89 

0.4371 


-257.74 

0.07435, 

-234.59 

0,2835 

-206.89 

0.4411 


-256.90 

0.08235 

-231.49 

0.3086 L. 

-202.99 

0.5118 


-255.01 

0.09525 

-228.39 

0.3271 

-198.89 

0.5157 


-253.56 

0.1084 

-225.49 

0.3514 

-196.79 

0.5189 


-253.09 

0.1142 

-222.59 

0.3743 

-193.09 

0.5236 


-251.19 

0.1333 

-220.29 

0.3982 

-191.79 

0.5268 


-249.19 

0.1537 

-217.89 

0,4250 




-244.39 

0.2074 

-216.09 

0.4576 




-242.19 

0.2231 





i 

** 
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Specific (continued) 


C. II -258.80 

0.05846 

-228.45 

0.3246 

L. -203.14 

0.5150 

Clayton and 

- 256.22 

0.08778 

-225.26 

0.3531 

-200.99 

0.5153 

Giauqub (1932) 

-253.79 

0.1167 

-224.82 

0.3545 

-197.69 

0.5171 


-251.23 

0.1420 

-220.82 

0.3932 

-197.36 

0.5139 


- 248.85 

0.1633 

-218.09 

0.4189 

-194.38 

0.5146 


- 246.52 

0.1825 

-216.34 

0.4539 

-194.10 

0.5171 


-244.15 

0.2029 

-214.12 

0.4857 

-192.55 

0.5178 


-241.60 

0.2240 

C. I -209.69 

0.4293 

-189.77 

0.5143 


-2.‘?3.31 

0.2896 

-208.fel 

0.4328 

-188.50 

0.5161 


-228.95 

0.3234 

-207.14 

0.4393 




C. II -218.87 

0.4136 

C. I -209.83 

0.4307 

L. -202.16 

0.5114 

Kaischew(1938) 

-216.72 

0.4396 

-208.94 

0.4318 

-201.88 

0.5143 


-216.43 

0.4482 

-207.41 

0.4396 

-200.85 

0.5107 


-214.76 

0.4750 

-206.76 

0.4414 

-199.51 

0.5121 


-214.58 

0.4803 



-199.50 

0.5125 


-21.3.85 

0.4903 


i 

-199.29 

0.5139 





! 

-198.71 

0.5153 






-197.58 

0.5143 






-197.28 

0.5125 

i 


N.B. For the liquid, these results agree sufficiently, considering the experimental difficulties. 


Heat of va'porisation 

(B.P.) 51.557 cal 157g 

Clayton and Giauque (1932) 

Heat of melting 

7.132 



7.175 

Kaischew (1938) 


7.196 

CJlusius (1929) 

Heat of transition 

5.389 

Kaischew (1938) 


5,400 

Clusius (1929) 


5.403 

Clayton and Giauque (1932) 

Heat of combustion 

25° (Cp) 2.4152 

1 

Rossini (1931) 


CARBON DIOXIDE COg 

Prepared by decomposition of NaHCOg by heat. The gas is purified by bubbling 
through H 2 SO 4 and drying over P 2 O 5 , followed by fractional distillation. (Cardoso 
and Bell, 1912, Guye and Pintza, 1905-^7). 

Constants. — Polyphasic equilibria 

Critical constarUs 


t° cr. 

p cr. atm. 

d cr. 


30.96 

_ 

__ 

Kennedy (1929) 

— 

— 

0.4587 

Keyes and Kennedy (1917) 

30.98 

72.93 

0.468 

Keesom (1903) 


Timmebmans 24 
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Critical constants (continued) 


cr. 

1 p cr atm. 

1 d cr. 


30.985 

! _ 

0.460 

Kameblingh Onnes and Fabius (1906-07) 

31.00 

72.85 

— 

Cardoso and Bell (1912) 

31.00 

— 


Verschaffelt (1896) 

31.00 

72.80 

' — 

i Meyers and Van Dusen (1933) 

31.04 

72.85 

0.467 

Michels (1937) 

31.10 j 

73.00 

0.469 

Dorsman (1908) 

31.12 1 

1 

— 

— 

Brinkman (1904) 


Densities of the liquid and the saturated vafour 


t° 

L. 

V. 

1 t° 

L. 

V. 

i 

22.9 

0.7422 

0.2163 

6.2 

0.8878 

0.1217 

Lowry and Erickson 

17.2 

0.8045 

0.1721 

1.2 

0.9198 

0.1029 

(1927) 

16.2 

0.8216 

0.1607 

-1.8 

0.9378 

0.0940 

11.2 

0.8647 

0.1390 

-6.8 

0.9604 

0.0803 


2.863 

0.91299 

0.10684 

28.062 

0.66578 

0.28956 

Michels (1937) 

10.822 

0.85724 

0.13881 

29.929 

0.69509 

0.34064 

19.874 

0.77698 

0.19299 

30.409 

0.67393 

0.36026 


26.070 

26.298 

0.71134 

0.70719 

0.24252 

0.24608 

31.013 

0.51205 

0.42783 

\ 


Saturated vapour pressure 



p mm • 10* 

t'’ 

p mm • 10* 


p mm • 10*! 

1 i 

C. -183.0 

0.06 

-171.01 

3.03 

-167.04 

9.825 

Kameblingh Onnes 

-175.37 

0.795 

-168.83 

6.93 



and Weber (1913) 

C. -168.83 

6.01 

-168.65 

209.6 

-140.63 

3822 

Weber (1913) 

-164.03 

22.5 

-155.00 

369.1 

-138.69 

6401 


-163.19 

28.2 

-148.27 

882.90 

-136.78 

9514.1 


-161.39 

44.4 

-146.44 1 

1637 

-134.67 

10728 


-159.72 

66.0 

-143.07 

2428 
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Saturated vapour pressure (continued) 



p mm 


p mm 

t° 

p mm 


C. -127.21 

3.50 

-99.27 

112.66 

-82.60 

538.4 

Siemens (1913) 

it 

-122.11 

7.36 

-98.06 

127.77 

-81.86 

573.2 

-117.77 

13.09 

-95.02 

172.9 

-80.86 

622.7 

yp 

-116.33 

15.79 

-92.65 

217.1 

-80.04 

667.1 


-113.51 

22.65 

-89.88 

283.1 

-79.59 

692.1 


-110.66 

32.19 

-87.58 

348.9 

-79.05 

723.0 

>> 

-106.63 

50.39 

-87.09 

364.1 

-78.46 

759.7 

yy 

-101.57 

88.44 

-84.46 

459.4 

-77.38 

830.1 


C. -118.964 

11.32 

-102.469 

80.39 

-85.804 

407.18 

Giauqub and Egan 

-114.757 

19.40 

-98.472 

122.20 

-80.497 

643.36 

(1937) 

-110.563 

32.21 

-94.591 

179.94 

-78.178 

771.62 

-106.456 

51.86 

-90.827 

257.85 

-77.329 

835.30 

- 

C. -109.74 

35.7 

—87.52 

350.3 

-63.13 

28(X).600 

Kuenen and Robson 

-108.97 

38.9 

-78..32 

760.000 

-62.47 

2894.840 

(1902) 

-108.73 

40.1 

-76.90 

814.720 

-61.60 

3033.160 

-102.96 

76.6 

i -71.41 

1279.080 

-61.41 

3053.680 

yy 

- 98.89 

117.7 

i -63.36 

2378.040 

-57.87 

3606.960 

w 

- 95.92 

158.7 

-61.80 

2584.320 

-57.80 

3604.680 

If 

- 87.91 

338.6 

: -57.86 

2720.800 

-56.24 

3876.00 

>> 

C. -87.50 

351.7 

! -83.50 

500.0 

-79.50 

697.2 

Thiele and Schitlte 

-87.00 

:169.4 

-83.00 

521.3 

-79.00 

725.6 

(1920) 

yy 

-86.50 

387.2 

-82.50 

543.6 

-78.61 

750.0 

-86.00 

404.9 

-82.00 

566.6 

-78.50 

757.2 

yy 

-85.50 

422.5 

-81.50 

590.8 

-78.46 

760.0 

yy 

-85.00 

440.3 

-81.00 

615.3 

-78.00 

789.1 

yy 

-84.50 

458.0 

-80.50 

641.9 

-77.50 

821.5 

II 

-84.00 

479.0 

-80.00 

669.1 

-77.00 

854.5 


0. -78.797 

742.44 

1 -70.005 

1475.9 

-59.851 i 

3104.46 

Meyers and Van 

-78.559 

757.1 

-69.537 

1538.7 

-56.760 i 

3845.6 

Dusen (1926) 

-78.506 

760.5 

-60.265 

3017.2 

-56.653 i 

3871.0 

-77.800 

804.7 

-60.222 

3024.8 

-56.629 

3878.69 


-70.148 

1469.83 

-60.134 

3044.74 




L. -56.18 

3876.0 

-33.08 

9568.4 

-15.27 

16894.8 

Kuenen and Robson 

-54.60 

4102.0 

1 -32.68 

9576.0 

- 9.95 

19775.2 

,, (1902) 

-47.58 

5578.4 

1 -27.01 

11719.2 




-41.02 

7189.6 

-21.67 

13923.2 
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Saturated vapour pressure (continued) 


t° 

p mm 

1 

p mm 

t° 

p mm 


L. -56.476 

3905.4 

-35,002 

9028.6 

24.998 

48248 

Meyers and Van 

-55.221 

4122.1 

-30.005 

10716.8 

25.018 

48260 

Dusen (1926) 

-50.781 

4965.7 

0 

26140.0 

29.986 

54054 

M 

-50.534 

5015.6 

+ 5.001 

29771.4 

30.950 

55274 


-50.002 

5127.6 

9.995 

33759.4 

31.081 

55438 

>j 

-45.011 

6246.8 

15.000 

38148.9 



a 

-40.005 

7543.6 

20.000 

42960 



n 

L. 2.853 

28117.72 

25.070 

48226.56 

29.929 

53961.52 

Michels (1937) 

10.822 

34398.36 

25.298 

48481.16 

30.409 

54552.80 


19.874 

42763.68 

28.052 

51692.92 

31.013 

55325.72 

- 

L. 0 

26144.7 





Bridgeman (1927) 


Isotherms 

Near the critical point and the coexistence curve: Michels, Blaisse and Michels (1937) 

Between 25° ^60° and from 60 to 140 atm. Keesom (1903) 

„ 25° and 150° and above 3000 atm. Michels, Bi.tl and Michels (1937) 

„ 0° „ „ „ „ „ Michels and Michels (1937) 

„ „ „ „ „ below „ Michels (19.37) 

„ —37° „ +30° „ between 10 and 70 kg/cm*: Jenkins (1921) 


Thermodynamical properties as function of density, temperature and j/ressure : Michels and 
Db Groot (1948) 


Triple point 


-56°602 

3885.2 mm 

Meyers and Van Dusen (1933) 

-66°24 

3876 mm 

Kuenen and Robson (1902) 


Constants of state. — Gaseous State. 


Weight of the normal litre 


1.976938 g 

Moles and Toral (1936) 

Lp = 1.963331 + 0.013606 p (p = atm.) 

1.976936 g 

Moles and Escribano (1938) 

Lp = 1.963340 + 0.013696 p 
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Deviation from Avogadro's law: Aj = 1.0070G Guye and Batuecas (1923). 

Coefficient of expansion: (12° -> 48°) = 3725.10“”® Coppock and Whytlaw Gray 

(1934). 

Dielectric constant: Van Itterbeek and Spaepen (1946); Van Itterbeek and 
De Clippeleir (1946—47). 


Liquid State. Specific volume at various temperatures and pressures: Jenkins 


Surface tension 


(1921). 



y 

! 

i 

y 


y 


L. -52.2 

16.54 

-11.3 ! 

6.81 

10 ; 

2.94 

Quiijn (1927) 

-42.7 

13.88 

- 6 

5.79 

15 i 

2.09 


-32.3 

11.25 

0 i 

4.62 

20 , 

1.37 


-21.7 

9.05 

5 1 

! 

3.75 

25 1 

0.59 

9» 


Heat constants 


Specific heat 



Qp 


Cp 

t° 

Cp 


C. -257.64 

0.0138 

-211.90 

0.1659 

-148.58 

0.2372 

Giauque and Egan 

-252.01 

0.03225 

-206.92 

0.1751 

-142.98 

0.2429 

(1937) 

9* 

-249.91 

0.04070 

-201.94 

0.1828 

-137.42 

0.2472 

-245.44 

0.06082 

-196.69 

0.1902 

-132.02 

0.2517 

99 

-243.24 

0.06974 

-191.22 

0.1978 

-126.68 

0.2561 

99 

-240.37 

0.08078 

-185.71 

0.2041 

-121.49 

0.2602 

99 

-237.17 

0.09234 

-180.45 

0.2088 

-116.44 

0.2645 

99 

-233.73 

0.1046 

-175.23 

0.2141 

-111.16 

0.2689 

99 

-229.97 

0.1180 

-170.00 

0.2198 

-105.54 

0.2743 


-225.54 

0.1316 

-164.60 

0.2248 

- 99.80 

0.2800 

99 

-221.05 

0.1437 

-159.25 

0.2288 

- 88.58 

0.2913 

99 

-216.99 

0.1537 

-153.92 

0.2334 

- 83.38 

0.2966 

99 

-212.30 

0.1652 





99 

C. -253.76 

0.0245 

-238.46 

0.0886 

-186.76 

0.2089 

Eucken (1916) 

-251.16 

0.0329 

-235.36 

0.0995 

-184.76 

0.2114 


-249.71 

0.0402 

-231.86 

0.1154 

-77.86 

0.2964 


-247.76 

0.0468 

-228.96 

0.1241 

-74.26 

0.2991 


-246.76 

0.0539 

-193.01 

0.2011 

-73.56 

0.3023 


-243.86 

0.0648 

-191.16 

0.2023 

-72.66 

0.3036 


-241.36 

0.0745 

-190.41 

0.2043 
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Specific heat (continued) 



Cp 

t® 

Cp 

t® 

c. 


C. -193.16 

0.2000 

-143.16 

0.2623 

-93.16 

0.2841 

Eucken and Hauck 

-183.16 

0.2136 

-133.16 

0.2591 

-8.3.16 

0.2902 

.. (1928) 

-173.16 

0.2239 

-123.16 

0.2659 

-73.16 

0.3000 


-163.16 

0.2329 

-113.16 

0.2716 

-6,3.16 

0.3114 

,, 

-153.16 1 

0.2432 

-103.16 

0.2784 


! 


L. -53.16 

0.4307 

-23.16 

0.4727 

6.84 

0..5898. 1 

Eucken and Hauck 

-43.16 

0.4464 

-13.16 

0.4886 

16.84 

0.7068 1 

(1928) 

-33.16 

j 

0.4614 

- 3.16 

0.5295 

I 

1 

j 



The curves drawn according to the values given by Giauque and Egan (1937) 
and by Eucken and Hauck (1928) arc regular, but they do not agree absolutely, 
probably owing to a difference in the temperature scale. 


Heat of vaporisation 


t® 

cal 16°/g 

t® 

cal 16®/g 

-60 

79.9 

1 

-10 

60.9 

-45 

77.8 

- 6 

57.7 

-40 

76.7 

0 

54.1 

-35 

73.6 

5 

60.3 

-30 

71.3 

10 

46.2 

-26 

69.0 

16 

41.9 

-20 

66.6 

20 

36.56 

-15 

63.8 

1 



Jenkin and Pye (1914) 
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F. ANHYDRIDES 
ACETIC ANHYDRIDE (CH3C0)20 

Constants 


Saturated vapour pressure 



p mm 

* 1 

pmm 

37.2 

7.5 

Kahlbaum (1885) 47.0 

17.5 Kahlbaum (1885) 

39.9 

10 

„ 49.2 

20 

42.6 

44.9 

12.5 

15 

„ 50.8 

22.6 

Boiling point: 

140'‘0 B.E. (1930) 


Freezing point: 

—73°0 Timmermans 



Density 


(i 


1 

1 


d 


0 

1.10626 

B.E. (1930) 


25 

1.0749 

Lewis (1940) 

16 

1.08712 

II 


30 

1.0690 

11 


30 

1.06911 



36 

1.0629 

i> 






40 

1.0567 

II 


15 

1.0870 

Lewis (1940) 


45 

1.0505 

>• 


20 

1.0810 



60 

j 

1.0443 

II 


Viscosity 

Surface tensio7i 





■e 

O 

I 


y 


y 


15 

971 

B.E. (1930) 16 


33.14 

36 

30.76 

1 Lewis (1940) 

30 

783 

„ 20 


32.66 

40 

30.05 

1 



25 


31.90 

45 

29.67 




1 30 

i 


31.24 

60 

29.00 
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Refractive index 


t° 

He r. 

Ha 

Hey. 

Heg. 

up 

He V. 

I 

! 

!_ 

15 

1.38971 

1.39001 

1.39229 

1.39620 

1.39717 

1.40028 

1.40118 ! B.E. (1930) 

dn 

0.00040 

39 

41 

41 

40 

42 



PKOPIONIC ANHYDRIDE (C2H5C0)20 


Constants 

Saturated vapour pressure: Ka.hlbaum (1885) 

p mm 
22.5 


Boiling point: IGT"" Kahlbaum (1885) 
Freezing point: —45° Timmermans (passim) 



p mm 

1 

1 xo 

1.!_ 

p mm 


1 

p mm 1 


65.6 

7.5 

1 62.3 

12.5 

67.8 

17..5 1 

72.8 

69.1 

10 

65.1 

15 

70.4 

20 j 



n-CAPROIC ANHYDRIDE 

Constants: Simon (1929) 

Freezing point: ~-40°5 


Viscosity 



d 


1 

7J-10» 


0 

0.93630 

Simon (1929) 

15 

3238 

Simon 

15 

0.92397 


30 

2313 


30 

0.91155 

tf 





Refractive index 



Her. 

Ha 

D 

Hey. 

He g. 

H^ 

He V. 

Hy 

15 

1.42883 

1.42912 

1.43146 

1.43156 

1.43588 

1.43694 

1.44029 

1.44163 

25 

1.42530 

1.42556 

1.42796 

1.42806 

1.43219 

1.43332 

1.43668 1 

1.43791 

dn 

di 

0.00036 

36 

35 

35 

37 

36 

36 

37 











PATTY ACIDS 


377 


G. FATTY ACIDS 

Generally, the acids are prepared by saponification of the nitriles or of the 
amides, or by decarboxylation of the corresponding substituted malonic acids. 


FORMIC ACID H.CO 2 H 

Formic acid is subjected to fractional distillation and fusion until constancy 
of the melting point and of the critical solution point in benzene for several con¬ 
secutive fractions. Morton (1919) obtained the anhydrous acid by distillation 
under reduced pressure in the presence of P 2 O 5 . 

Constants: B.E. (1930). — Polyphasic equilibria 


Saturated vapour pressure 



p mm 


p mm 


p mm 


L. -5.23 

8.12 

39.89 

85.18 

110.62 

1017.6 

COOLIDGE (1930) 

0.00 

11.16 

49.93 

130.1 




-4-8.25 

17.94 

69.98 

192.7 

C. -5.07 

4.98 


12.57 

22.72 

70.04 

280.6 

0.00 

8.22 


20.00 

33.55 

79.93 

395.6 

-4-8.25 

17.94 

>> 

29.96 

54.36 

100.68 

762.5 




17.5 

29.1 

59.7 

187.8 



Konowalow (188 

40.5 

85.5 

70.1 

280.2 



» 

21.9 

34.3 

52.9 

141.8 

82.3 

424.6 

Schmidt (1891) 

25.2 

40.9 

64.5 

150.5 

83.6 

448.1 


35.0 

65.0 

57.5 

171.5 

84.1 

452.0 


37.3 

72.6 

59.1 

182.0 

85.9 

479.5 


41.8 

88.6 

62.8 

211.5 

87.5 

506.1 

99 

42.3 

90.6 

64.1 

221.4 

90.0 

544.5 

ff 

46.8 ' 

105.9 

66.7 

244.6 

93.6 

614.8 

99 

47.1 

111.9 

67.7 

254.6 

94.1 

624.3 

99 

49.3 

121.0 

74.2 

319.7 

96.2 

668.6 

99 

52.0 

135.9 

80.1 

393.9 

98.6 

718.1 

» 

50 

127.2 

60 

191.2 

76 

335.6 

Landolt (1868) 

55 

156.5 

65 

232.1 



99 

10 

i 

19.88 

— 

— 

j 

j 

CuOLIDGE (1928) 
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100‘502 I JosEFOWicz (1938) 

100°70 i (10 mm): 0°40 B.E. (1930) 
100°76 ! „ 0‘’40 Lecat 

100‘^8 ! Alpebt and Elvino (1949) 


Freezing point 


Faucon (1910) 


Pleskov (1946) 

JOUKOVSKY (1934) 

8°40 

B.E. (1930) 

Deffet (1935) 

8°4 

Bateman and Hughes (1937) 

Kendall (1914) 

8°39 

Ewins (1914) 

Wrewski and Glagolewa (1928) 

8^30 

Stout and Fisher (1941) 

Lange (1940) 

8‘^3 ' 

IJdovenko and Ayrapetova (1947) 


Melting curve: Deffet (1935) 



p kg/cm* 



p kg/cm^ 


8.50 j 

1 


17.60 

762 


12.50 

335 


20.00 

964 


15.00 

548 






Critical solviion point: in CgHg 74°15 B.E. (1930) 
Constants of state 


Density 



d 

1 

1 

d 


15 

1 

1.22647 , 

B.E. (1930) 

18 

1.2224 

SCHLESINGEB and COLMAN 

25 

1.21406 


25 

1.2142 

(1916) 

30 

1.20776 

99 

15 

1.22627 

Perkin (1884-85) 

40 

1.19538 

- 

25 

L„ 

1.21384 

99 


Viscosity 



Y) • 10* 

• 


7) • 10* 


7.59 

2386 

Thorpe and Rodger 

64.20 

838 

Thorpe and Rodger 

16.96 

1961 

(1894) 

72.06 

764 

» (1894) 

24.16 

1635 

99 

80.22 

681 


32.86 

1379 

99 

88.19 

619 

99 

40.36 

1208 


97.23 

• 668 


48.03 

1064 

1 

16 

1966 

B.E. (1930) 

66.30 

937 

99 

30 

1443 

99 
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Surface tension 


1 

y 


15 

38.13 

B.E. (1930) 

20 

37.58 

,, 

30 

36.48 

- 


Refraciite index 


Her. 

Ha 

Hey. 

I Heg. 

H/S 

Hev. 

1.37095 

1.37137 i 

1.37348 

1.37747 1 

1.37847 

1.38137 

0.00038 

1 

38 

38 

1 

38 

1 

38 

_ 

39 


Magnetic rotatory fower: 20°8 0.7990 Perkin (1884—85) 

Heat constants 


Specific heat 




'““'.o’ '■ 

Op 


Cp 


V. -258.05 

0.0104 

-179.28 

0.1730 

-52.79 

0.2779 

Stout and Fisher 

-255.73 

0.0146 

-172.31 

0.1818 

-45.55 

0.2857 

(1941) (M.W. 46.026) 

-253.39 

0.0203 

-165.38 

0.1900 

-38.26 

0.2892 


-250.72 

0.02683 

-158.27 

0.1977 

-31.21 

0.2940 

>> 

-247.85 

0.03346 

-151.47 

0.2047 

-24.32 

0.2976 


-244.82 

0.04145 

-144.69 

0.2108 

-17.53 

0.3029 

}» 

-241.67 

0.05014 

-137.42 

0.2177 

-10.98 

0.3079 

%» 

-238.37 

0.05963 

-131.11 

0.2227 

- 4.54 

0.3129 

ff 

-234.79 

0.06944 

-124.11 

0.2275 

+ 1.82 

0.3311 


-230.51 

0.07974 

-117.45 

0.2333 

L. 2.18 

0.5082 


-225.71 

0.09045 

-109.61 

0.2394 

6.58 

0.5104 

}> 

-220.46 

0.1023 

-102.47 

0.2440 

11.06 

0.5117 

39 

-215.02 

0.1132 

- 95.36 

0.2490 

16.22 

0.5132 

M 

-209.94 

0.1228 

- 88.16 

0.2540 

17.66 

0.6134 

M 

-204.54 

0.1328 

- 80.98 

0.2581 

21.80 

0.5141 

39 

-198.78 

0.1432 

- 73.80 

0.2629 

26.69 

0.5146 


-192.63 

0.1536 

- 66.89 

0,2679 




-186.22 

0.1634 

- 60.03 

0.2731 





Heat of vaporisation 

26° 

103.3 cal 167g 

Stout and Fisher (1941) 

Heat of melting 


66.87 




66.06 

Lange (1940) 
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ACETIC ACID CH 3 .CO 2 H 

Acetic acid is distilled under reduced pressure in the presence of P 2 O 5 . It is 
then subjected to fractional distillation and fusion until constancy of melting 
point for successive fractions. 

Constants: B.E. (1930). — Polyphasic equilibria 

Critical constants 


t° cr. 

p cr. mm 

d cr. 




321.6 

43400 

0.3506 

Young (1910) 




Density of the liquid and saturated vapour 



L. 

V. 

1 

L. 

V. 

20 

1.0491 

0.0000764 

180 

0.8655 

0.01370 

30 

1.0392 

0.0001264 

190 

0.8413 

0.01681 

40 

1.0284 

0.0002012 

200 

0.8265 

0.02052 

60 

1.0175 

0.0003100 

210 

0.8109 

0.02488 

60 

1.0060 

0.0004621 

220 

0.7941 

0.03021 

70 

0.9948 

0.000673 

230 

0.7764 

0.03626 

80 

0.9836 

0.000969 

240 

0.7571 

0.04327' 

90 

0.9718 

0.001338 

250 

0.7364 i 

0.05163 

100 

0.9699 

0.001833 

260 

0.7136 I 

0.06165 

110 

0.9483 

0.002468 

270 

0.6900 

0.07365 

120 

0.9362 

0.003271 

280 

0.6629 

0.0883 

130 

0.9235 

0.004276 

290 

0.6334 

0.1073 

140 

0.9091 

0.005515 

300 

0.5950 

0.1331 

160 

0.8963 

0.00703 

310 1 

0.5423 

0.1718 

160 

0.8829 

0.00887 

320 

0.4615 1 

— 

170 

0.8694 

0,01084 

321.6 

0.3506 

0.3506 


Bectilinear diameter: 0.5355 — 0.0005366 t° — 0.0000001191 t®^ Young (1910) 


Saturated vapour pressure 


t° 

p mm 


p mm 


p mm 


C. --5.68 

1.3 

7.20 

4.05 

13.96 

7.30 

Ramsay and Young 

-0.60 

1.95 

8.40 

4.25 

14.85 

8.00 

(1885) 

-4-1.85 

2.35 

8.72 

4.60 

15.15 

8.40 

2.86 

2.80 

9.16 

4.70 

15.80 

8.85 


5.32 

3.30 

10.40 

5.30 

16.09 

8.95 


6.30 

3.70 

11.39 

5.75 

16.20 

9.10 


6.4] 

3.75 

11.70 

6.15 

16.32 

9.15 


6.68 

7.09 

3.85 

4.00 

12.60 

6.65 

16.41 

9.45 
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Saturated vafour fvessure (continued) 


L. 


i 

p mm 

t° 

p mm 1 

i° ! 

p mm 


0 

3.50 

110 

1 

582.6 1 

230 

10402 

Young (1910); Ramsay 

10 

6.34 

130 

1040 

240 ! 

12501 

and Young (1885) 

20 

11.80 

140 

1381 

250 ! 

14866 


30 

19.90 

160 

1875 

260 ! 

17579 


40 

:{4.oo 

160 

2409 

270 i 

20651 


50 

56.20 

170 

3058 

280 1 

24123 


60 

88.30 

180 

3833 

300 

32043 


70 

137.10 

190 

4733 

310 

36943 

t 

80 

202.1 

200 

5833 1 

320 

42553 

! 

90 

292.8 

210 

7125 1 

321.6 

43400 


100 

416.5 

220 

8638 1 

1 




25 

15.43 

Hovorka 

and T)ret{ 

1 

3BACH (1934) 

49.99 

55.4 

Zawidzki (1900) 



69.94 

136.5 






I 


Boiling point 


118°1 

di 

( 10 m 7 n ): 0°42 Lecat 

118°6 

Beckman and Liesche (1914) 


118^5 

Young (1910) 

118°2 

0°42 B.E. (1930) 

118°7 

Mundel (1913) 

118“I 

j Alpert and Elving (1949) 

118°7 

Kahlbaum and Schroeter (1898) 


Freezing point 


16^65 

B.E. (1930) and Deffet (1935) 

16°62 

De Forcrand (1903) 

16°6965 

De VissEB (1891-1893) 

16°63 

Wrbwsky, Miscenko and 


(hydrogen therm.) 


Muromzew (1928) 

16°6713 

„ (therm, in hart glas) 

16°63 

Hall and Voge (1933) 

16°6 

Udovenko and Ayrapetova 

16°63 

Hovorka and Dreisbach (1934) 


(1947) 


Pool, Harwood and Ralston 

16°60 

Eichelberger and La Mbr(1933) 


(1945) 

16^60 

Bousfield and Lowry (1911) 

16°636 

Hess and Haber (1937) 

16°60 

Mac Dougall (1936) 

16°70 

Faucon (1910 and 1909) 

16°60 

Lououinine and Dupont (1911) 

16°70 

Baud (1913) 

16°60 

Jones and Betts (1928) 

16°70 

Parks and Kelley (1925) 
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Melting curve 


t° 

p kg/cm* 


i 

1 

p kg/cm® 1 


16.65 

1 

Deffet (1936) 

30.00 

663 

Beffet (1936) 

20.00 

168 

1 

35.00 

907 

,, 

26.00 

415 


36.00 

957 

” 


Constants of state 

Density 


t° 

d 

1 

t 

t° 1 

d 


20 

' 1.0491 

Young (1910) 

18 i 

1.05148 1 

Bousfield and Lowry 

20 

1.04926 

B.E. (1930) 

20 1 

1.04922 

1 (1911) 

30 

1.03802 


16.67 1 

L. 1.05315 

Be Visser (1891-93) 

40 

1.02679 


16.596 1 

S. 1.26585 

! 



Y) • 10» 



10' 


30.86 

1025 

Thorpe and Rodger 

84.53 

534 

Thorpe and 

39.88 

903.1 

(1894) 

93.97 

484 


48.47 

806 


102.89 

1 445 1 


67.46 

721 


112.57 1 

1 406 1 

99 

68.10 

638 

1 99 

15 j 

1314 

B.E. (1930) 

76.66 

580 

99 

30 1 

1040 

j 


(1894) 


Surface tension 


t° 

r 


15 

27.95 

Hennaut-Roland and Lek (1931) 

20 

27.42 

99 

30 

26.34 

1 


Refractive index 



He r. 

Ha 

B j 

Hey. 

Heg. 


He V. 

Hy 


16 

dn 

dt 

25 

11.37131 
0.00038 

1.37166 

37 

1.3698 

j 

1.37392 

38 

1.37767 

39 

1.37851 

38 

1.38152 

40 

1.38297 

! 

B.E. (1930) 

99 

PuscHiN and 
Matavulj 
(1932) 
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Dielectric constant 



>1 





20 

6.170 

Le Fevre (1938) 

60 

6.512 

Le Fevre (1938) 

25 

6.195 


70 

6.631 

,, 

40 

50 

i 

6.309 

6.401 

1 

80 

6.800 

)> 


Magnetic rotatory 'power 



X 589.3 

X546 

X436 


• 15.2 

0.6675 

0.7838 

1.2836 

SCHWERS (1912) 

32.0 

0.6568 

0.7712 

1.2625 

” 


Heat constants 


Specific heat: Parks and Kelley (1925) 



Cp 

t° 

Cp 


Op 

a -185.7 

0.187 

-177.6 

0.197 

-75.4 

0.266 

-184.0 

0.189 

-177.0 

0.197 

-74.2 

0.268 

-182.7 

0.190 

-173.1 

0.200 

-40.6 

0.288 

-182.4 1 

0.192 

-119.6 

0.239 

-34.2 

0.296 

-178.4 ! 

0.195 

- 78.5 

0.262 

-17.6 

0.311 

L. 19.5 

0.488 

i 




21.6 

0.491 










Heat of melting 

45.91 cal 157g 

Meyer (1910) 



PROPIONIC ACID C 2 H 5 . CO 2 H 

The commercial product, purified by fractional distillation, shows the same 
constants as the sample obtained by synthesis from pure propionitriJe. 

Constants: B.E. (1930). — Polyphasic equilibria 

Critical temperature: 337°6 Schmidt (1891) 
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Saturated vapour pressure 



p mm 


p mm 


p mm 


79.4 

74.4 

95.2 

148.1 

108.4 

249.6 

Kahlbaum and Wirkneb (1897) 

80.0 

76.5 

95.6 

151.0 

110.8 

273.5 

,, 

80.3 

77.7 

98.9 

173.6 

113.1 

297.9 

,, 

83.5 

90.4 

99.5 

176.7 

115.6 

326.2 

,, 

85.8 

99.5 

100.8 

196.8 

117.6 

350.2 

,, 

86.0 

100.5 

102.3 

200.4 

119.4 

373.9 


91.5 

126.3 

105.4 

226.6 

119.6 

375.1 


46.2 

13.2 

59.3 

26.8 

71.6 

49.7 

Kahlbaum and Schroeteb (1893-94) 

47.2 

48.9 

14.0 

J5.2 

60.2 

61.2 

27.9 

29.7 

72.4 

73.2 

51.9 

54.0 

” (Dynamic method) 

50.2 

16.5 

62.6 

31.9 

74.0 

55.8 


51.2 

17.7 

63.6 

33.6 

74.9 

58.1 


52.4 

18.6 

64.9 

35.6 

76.2 

61.8 


53.5 

19.8 

65.8 

37.2 

77.0 

64.3 


54.9 

21.4 

67.0 

39.5 

77.8 

66.6 


55.9 

22.5 

68.0 

41.3 

78.8 

70.3 


56.7 

23.5 

69.0 

43.7 

79.5 

72.4 


57.7 

24.7 

69.8 

45.6 




58.5 

25.7 

70.7 

47.6 




27.6 

3.3 

35.3 

6.1 

40.2 

9.0 

Kahlbaum and Schboeter (1893-94) 

30.8 

31.5 

4.3 

4.5 

36.4 

37.0 

6.6 

7.0 

42.1 

45.2 

9.9 

12.3 

" (Static method) 

33.5 

5.2 

38.3 

7.7 

46.2 

13.2 


35.2 

6.1 

40.3 

8.7 

46.5 

13.4 


39.7 

8.37 

65.2 

35.87 

113.7 

303.44 

Richardson (1886) 

46.7 

13.20 

77.7 

66.27 

120.3 

388.80 


49.6 

15.84 

83.2 

i 

86.45 

135.7 

650.00 



Boilifhg point Freezing point 


14r22 

I Eykman (1919) 

-20°8 

B.E. (1930) and Deffbt (1935) 

141®3 

dt 

— (10mm): 0°43 Lecat 
dp 



14r36 

„ B.E, (1930) 

i 
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Melting curve: Deffet (1935) 



p kg/cm® 

1 

1 

1 

! 


p kg/cm* j 

- 20.8 

1 

|| 

- 6.0 

775 ! 

-15.0 

260 

i 

0 

1033 

- 10.0 

617 

1 

1 ! 


1 

1 1 


Constants of state 


Density 



d 


1 

d 


0 

1.01503 

B.E. (1930) 

14.86 

! 

0.9988 

Eykman (1895-1919) 

15 

0.99874 


16.15 

0.9987 


30 

0.98260 


18.7 

0.99483 

Jahn and MOller (1894) 




20 

0.9930 

SchjXnberg (1935) 


Viscosity 


t° 

73 • 10 *^ 



7J-10* 


30 

956 

Dunstan (1916) 

16 

1176 

B.E. (1930) 

40 

841 


30 

958 


60 

80 

90 

668 

544 

495 

tt 

1 

25 

1020 

Dunstan, Thole and 
Benson (1914) 


Surface tension 


t“ 

y 


15 

27.21 

B.E. (1930) and Hbnnaut-Roland and Lek (1931) 

20 

26.70 

30 

25.71 

1 

\ 


Timmermans 26 











386 

Refractive irtdex 


ALIPHATIC OXYGENATED DERIVATIVES 


t° 

Her. 

Ha 

D 

Hey. 

Heg. 


He V. 

Hy 


15 

dn 

1.38630 

1.38658 

— 

1.38879 1 

1.39267 

1.39366 

1.39655 

1.39752 

B.E. (1930) 

dt 

0.00038 

38 

— 

38 

40 

40 

42 

42 

- 

20 


1.38453 

1 

— 

— 

— 

1.39127 

— 

1.39497 

SCHJANBERO 

(1935) 

25 

— 


1.3848 

— 

— 

— 

— 

— 

Broughton 










(1934) 


Magnetic rotatory power: 20''3 0.8369 Perkin (1885) 


Heat constants 


jHeat of combustion 


18*^5 


-> 20°, (c„) 4931.5 cal 157g 


SCHJANBERG (1935) 


w-BUTYRIC ACID n-CaHy.COgH 


Constants: B.E. (1932). — Polyphasic equilibria 


Critical temperature: 354^74 Brown (1903) 


Saturated vapour pressure: Schmidt (1891) 


t° 

p mm 

■m 

p mm 

t° 

p mm 

107.3 

99.0 

118.3 

156.8 

129.5 

243.0 



118.9 

160.9 

131.5 

261.6 

109.8 


122.8 

189.2 

134.5 

291.6 


111.3 

123.2 


136.9 

318.5 

114.1 

131.1 




116.6 

139.1 
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Boiling point Freezing point 


164°0 

dt 

(10 mm ): 0®46 Lecat 

! Q ^ 

0 0 

1 1 

B.E. (1932) and Deffet (1935) 
De Mol (1925) 

164°05 

„ 0°45 B.E. (1932) 

1 



The values of the boiling and freezing points of Dreisbach and Martin (1949) 
do not agree with those of the other authors. 


Melting curve: Deffet (1935) 


t° 

1 

p kg/cm® 


p kg/cm® 


-5.50 

1 

10.15 

837 


0.00 

290 

13.00 

986 


5.15 

567 





Critical solution point: in H 2 O: —4°1 B.E. (1932) 
Constants of State. 


Density 


t° 

d 



d 


24.7 

0.9534 

Falk (1909) 

10 

0.9682 

Gartbnmeister (1890) 

32.4 

0.9457 


20 

0.9580 


40.8 

0.9373 


30 

0.9479 

>9 

48.0 

0.9302 


40 

0.9377 


58.8 

0.9198 


50 

0.9274 


67.4 

0.9113 


0 

0.97762 

B.E. (1932) 

20 

0.95767 

Dreisbach and Martin 

15 

0.96286 

,, 

25 

0.95273 

„ (1949) 

30 

0.94797 


14 

0.9638 

Eykman (1919) 

0 

0.97773 

Db Mol (1925) 

25 

25 

0.9528 

0.9528 

Merry and Turner (1914) 
Biltz, Fischer and 
WUNNENBERG (1930) 

15 

0.96305 



Viscosity 

Surface tension 


YJ-IO® 



y 


15 

1814 


15 

27.32 


30 

1385 


20 

26.74 





30 

25.57 
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Refractive mdex 



Her. 

H 

D 

Hey. 

Heg. 

He 

He V. 

- 1 


16 

1 

1.39775 

! 

1.39803 

i 

- 1 

1 

1.40030 ! 

1 

! 

1.40425 

1.40510 

! 1.40814 

1.40963 

B.E. (1932) 

dn 

dt 

0.00042 

42 ! 

1 

43 

44 

44 

45 

45 

" 

20.3 


1.39582 

1.39777 

1 

_ 

1.40271 

_ 

1.40685 

Falk (1909) 

23.0 

— ^ 

1.39459 

1.39662 

_ i 

— 

1.40157 


1.40567 j 


31.1 

— ! 

1.39161 

1.39364 1 

_ 1 

— 

1.39850 

— 

1.40266 

„ 

32.7 

— * 

1.39093 i 

1.39291 : 

i 

— 

. 1.39779 

— 

— 1 


dn 

dT 

-• 

0.0003985 

395 i 

1 

j 

— 

3985' 


404 

- 

20 j 

i „ , 


1.39796 1 




_ 

_ 1 

Dreisbach and 

26 

dn ! 

“ ' 


1.39581 

— i 

__ 

1 


j 

Martin (1949) 

M 1 

— 

— 

0.00043 

! 

— 1 

1 — 1 

— 

, 


18 j 

— 

__ 

1.3990 ! 

1 

— 

— i 


— 

Whitby (1926) 

70 j 

— i 

1.3756 j 

i 

1.3775 

— ! 

— 

1.3822 

— 

1.3859 

Waterman and 
Bertram (1927) 


/so-BUTYRTC ACID (CH3)2CH.C02H 


Constants: B,B. (1934). — Polyphasic equilibria 

Critical temperature: 336^25 Brown (1906) 


Saturated vapour pressure 


t° 

pmm 

1 

p mm 


p mm 


p mm 


68.2 

22.4 

84.6 

61.4 

96.2 

88.7 

106.8 

133.9 

Kahlbaum and Wirkner (1897) 

73.8 

30.3 

87.4 

58.9 

99.1 

100.7 

110.8 

165.3 

• 

79.6 

40.7 

92.6 

74.9 

99.3 

102.0 

115.4 

197.5 

,, 

84.5 

51.3 

93.0 

76.5 

100,5 

106.9 

119.4 

231.1 


58.4 

12.2 

66.1 

19.2 

76.0 

30.9 

82.6 

45.1 

Kahlbaum and Schroeter (1893) 

59.0 

12.7 

67.5 

20.9 

76.6 

33.4 

83.2 

47.0 


69.6 

13.2 

68.6 

22.1 

77.9 

36.0 

84.4 

50.0 

>1 

61.2 

14.6 

69.8 

23.6 

79.0 

38.0 

85.6 

52.7 


62.7 

15.8 

71.0 

25.2 

79.6 

39.0 

86.3 

65.0 


62.9 

16.0 

71.8 

26.2 

80.3 

40.3 

87.4 

58.3 

Pt 

64.1 

64.8 

17.2 

17.8 

72.8 

27.4 

80.8 

41.7 

87.9 

69.2 

II 

l> 

67.20 ^0.90 
89.8 166.369 

96.3 189.09 

! 

104.80 

127.90 

124.3 

283.66 

131.20 

358.84 

Richardson (1886) 

110.30 

160.00 

126.80 

308.57 

143.801 

562.24 

II 
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Saturated vapour pressure (continued) 



p mm 

1 

p mm 


p mm 


119.7 

243.7 

1 

134.7 

414.2 

143.0 

504.9 

Schmidt (1891) 

121.3 

257.8 

135.5 

428.0 

145.7 

599.9 

123.5 

279.9 

136.4 

441.2 

146.2 

612.2 


125.6 

303.1 

138.2 

471.1 




126.1 

306.9 

140.0 

498.0 





Boiling point 


Freezing point 


154°6 

164°70 


dt 

1- (10 mm): 0°46 Lecat 
dp 

„ 0°46 B.E. (1934) 


-46°1 


B.E. (1934) 


Critical solution point: in H 2 O: 26°20 B.E. (1934) 
Constants of state 


Density 



d 



d 


-45.0 

1.01462 

Timmermans (1912) 

0 

0.96815 

B.E. (1934) 

-35.3 

1.00430 

II 

15 

0.95296 

>> 

-30.6 

1.99930 

II 

30 

0.93782 


-22.95 

0.99136 

II 




-13.1 

0.98141 





- 6.2 

0.97450 

II 




0 

0.96820 

II 




+ 17.5 

0.95060 

II 





ViscosUy Surface tension 


t° 

7) • 10* 


t° 

y 


15 

1440 

B.E. (1934) 

15 

25.55 

B.E. (1934) 

30 

1126 


20 

25.13 


25 

1220 

Thole (1914) 

30 

24.22 

II 


Refractive index 



Her. 

Ha 

1 He y. 

Heg. 

H/3 

j He V. 

1 

15 

1.39287 

1.39332 

1.39646 

1.39933 

1.40038 

i 1.40361 

dn 

di 

0.00039 

40 

40 

_ 

40 j 

42 

42 
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w-VALERIC ACID w-C4H^.C02H 

Constants: B.E. (1932) 

Critical temperature: 378®87 Brown (1906) 


Boiling point: 


186°2 

Eykman (1919) 

186°34 

dt 

-- (10 mm): Hands (1925) 

dp 

186°35 

0°47 B.E. (1932) 

186°35 

„ 0®46 Lecat (passim) 


Freezing point: —34*^5 


Melting curve: Deffet (1935) 



p kg/cm® j 

t° 

j 

p kg/cm2 I 




-34.6 

1 

-20.0 

1 

903 




-30.0 

320 

-19.0 

968 




-25.0 

601 


1___ 

1 




Density 



d 



d 


0 

0.95744 

B.E. (1932) 

91 

25 

0.9348 

Biltz, Fischer and 

15 

0.94374 


1 

WUNNENBERG (1930) 

30 

0.93017 


0 

0.95730 

Lievens (1924) 

18.15 

0.9411 

Eykman (1906-19) 

15 

0.94354 


19.1 

0.9397 


0 

0.95741 

Hanus (1926) 




15 

0.94372 



Viscosity Surface tension 


t® 

1 T)-10» 

t® 

Y 


15 

2359 

B.E. (1932) 15 

27.83 

B.E. (1932) 

30 

1774 

20 

27.36 



i 

30 

26.35 

- 
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Refractive index 



1 

He r. 

Ha 

Hey. 

Heg. 

! 

He V. 

1 Hy j 

16 

1.40781 

1.40820 

1.41049 

1.41465 

1.41656 

1.41864 

1.42006 ! B.E. (1932) 

dn 

dt 

0.00041 

42 

42 

43 

44 

45 1 

1 

45 1 „ 




_ 



.- 



/5o-VALERIC ACID or i.so-PROPYLACETIC ACID (CH3)2CH.CH2.C02H 
Constants: B.E. (1932) 

Critical temperature: 360*^68 Brown (1906) 


Saturated vapour pressure 



p mm 

t° 

p mm 


1 

p mm j 

88.2 

22.891 

93.82 

31.087 

142.25 

263.443 

Richardson (1886) 

88.85 

24.291 

111.8 

74.354 

161.29 

349.711 


89.35 

23.99 

128.8 

155.873 

157.20 

434.53 


120.67 

110.60 

151.46 

350.9 

182.6 

953.5 

Landolt (1893) 

139.70 

235,2 

161.4 

600.0 

188.8 

1166.1 


142.80 

261.4 

172.0 

695.9 



99 


t° j 

p mm 

t° 

p mm j 


p mm 


123.1 

123.6 

138.2 

221.7 

1 

158.8 

444.9 

Schmidt (1891) 

124.1 

127.6 

146.5 

289.9 

160.1 

479.6 

„ (dynamic method) 

130.1 

161.8 

150.1 

340.8 

165.6 

571.1 


136.8 

209.4 

167.2 

432.8 

168.4 1 

624.6 


125.7 

136.1 

139.9 

234.0 

153.6 

380.1 

„ (static method) 

136.1 

204.1 

144.8 

276.4 

166.1 

672.3 j 

1 

_1 

** 
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Boiling point Freezing point 


176^4 

SuDBORouGH and Davies (1909) 

-29°3 

Timmermans 


176°5 

di 

- (10 mm): 0°46 B.E. (1932) 
and Lecat 





Viscosity 


t° 

d 

i 

1 

>3-10* 


0 

15 

30 

0.94462 

0.93080 

0.91708 

1 

15 

30 

2731 

1967 



Surface tension 


[ 

1 

V 

15 

25.78 

20 

25.30 

30 

24.45 


B.E. (1932) 


Refractive index 


1 

Her. 

Ha 

He y. 

Heg. 

H/S 

He V. 

Hy 

15 

1.40263 

1.40300 1 

1.40533 

1.40929 

1.41051 

1.41347 

1.41482 

dn 

di 

0.00040 

41 

41 

45 

45 

46 

46 

1 


METHYLETHYLACETIC ACID CH3.CH(C2H5).C02H and 

TRIMETHYLACETIC ACID C(CH3)3.C02H: Eykman (1919) 

This work appears to have been done well, but comparative data are lacking. 


w-CAPROIC ACID n-C^Hii.COgH 

Constants: Simon (1929) 


Boiling point Freezing point 


205^6 

Lecat 

~3°6 

Garner, Madden and Rush- 

205°35 

Simon (1929) 


BROOKE (1926) 



-3°9 

Simon (1929) 



~3‘^95 

Deffet (1935) 


1 

! 

-4°25 

Broughton (1934) 


Melting curve: Deffet (1935) 


t° 

p kg/cm* 

t° 

1 

p kg/cm* 

1 

p kg/cm* 

-3.95 


10.00 

760 

1 13.50 

942 

0.00 

218 

11,00 

1 813 

i 14.50 

996 

4-5.00 

487 

12.50 

890 

1 

i 
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d 


1 * 

! 1 

0 

0.94428 

Simon (1929) 

25 

0.9230 

15 

0.93136 


80 

0.8751 

30 

0.91832 


1 

j 

j 


Prideaux and Coleman (1936) 
Doeinson, Me CoRKLE and 
Ralston (1942) 


Surface tension 





j t° 

y ! 

15 

3525 

Simon (1929) 

25 

27.49 j Prideaux and Coleman 

30 

2511 



(1936) 


Refractive index 



He r. 

Ha 

D 

He y. 

Heg. 


Hev. 

Hy 


15 

1.41627 

1.41653 

1.41877 

1.41878 

1.42300 

1.42395 

1.42720 

1.42836 

Simon (1929) 

25 

1.41241 

1.41272 

1,41489 

1.41494 

1.41907 

1.42015 

1.42334 

1.42454 

» 

dn 

dl 

0.00039 

38 

39 

38 

40 

38 

39 

39 


25 

— 

— 

1.4149 


i 

— 

— 


Broughton (1934) 

20.0 

1 


1.4170 

— i 

1 

— 

— 

1 — 

1 Doeinson, Me Corkle 

25.0 

1 

1 

— 

1.4150 

— i 

— j 

— 1 

i _ 1 

1 — 

j and Ralston (1942) 

30.0 

dn 


— 

1.4132 

i 

i 

1 

— i 

1 — 

j 

1 

dt 



0.00038 

1 

1 

1 

_ 1 

I 


! 


(other temperatures 

see authors) 


/50-CAPROIC acid (CH3)2CH.(CH2)2.C02H 


Constants 


Saturated vapour pressure 


1 

p mm 

t° 

p mm 

t° 

p mm 

i 

p mm 

1 

i 

58.2 i 

0.2 

82.6 

4.9 

89.6 

7.7 

98.1 

12.2 


73.6 

2.1 

83.1 

5.1 

90.6 

8.2 

99.6 

13.5 

1 Kahlb AUM and Scheokteu (1893) 

74.4 

2.4 

83.7 

5.4 

91.7 

8.8 

99.9 

13.8 


75.0 

2.6 

84.6 

5.7 

91.9 

8.9 

100.8 

14.5 


76.6 

3.1 

84.9 

5.8 

95.9 

11.0 

101.3 

15.0 


77.0 

3.2 

87.3 

6.9 

97.0 

11.6 

102.7 

16.2 

J, 

81.8 

4.6 

88.5 

7.2 

97.5 

11.9 

104.6 

17.8 

- 
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Saturated vapour pressure (continued) 



p mm 

t° 

pmm 

t® 

pmm 


pmm 


105.6 

18.8 

114.3 

29.5 

121.4 

41.5 

128.1 

56.8 

Kahlbaum and Schroeter (1893) 

106.2 

19.6 

116.2 

32.2 

122.4 

43.7 

128.6 

58.7 

ft 

107.9 

21.1 

116.7 

34.1 

123.0 

45.1 

129.3 

61.1 


109.1 

22.8 

117.5 

34.9 

123.9 

46.9 

129.6 

62.5 


110.2 

23.8 

118.7 

37.3 

125.2 

50.1 

130.0 

62.7 


111.0 

25.2 

120.4 

39.5 

126.3 

52.1 

133.2 

72.7 

fp 

111.8 

26.2 

121.1 

40.9 

127.3 

54.9 



fp 

109.6 

23.4 

138.9 

90.9 

165.9 

248.7 

188.5 1 

539.0 

Kahlbaum and Wirkner (1897) 

115.7 

31.7 

139.0 

91.7 

170.9 

302.5 

189.9 1 

558.3 


117.6 

36.1 

141.2 

99.3 

174.6 

341.4 

192.0 

599.7 


120.7 

40.6 

141.3 

100.4 

177.1 

371.4 

193.5 

629.3 

,, 

126.4 

! 60.4 

147.2 

126.6 

179.6 

403.3 

196.4 

665.6 


129.6 

60.3 

151.8 

160.4 

181.8 

434.0 

196.9 

695.4 

>> 

132.6 

70.9 

153.7 

162.8 

184.3 

471.2 

199.0 

742.2 


134.4 

75.6 

159.4 

200.0 

186.3 

502.3 

199.7 i 

760.0 


135.8 

80.3 



! 

i 


1 

i 

i 




Boiling point 

199°4 

199°5 

Hommelbn (1933) ! 

Lecat 1 

199^^7 

199^^7 

Kahlbaum and Wirkner (1897) 
Franke (1895) 


Ireezinq point: —33° Timmermans 


Density 


t'* 

d 


0 

0.9392 

Hommelbn (1933) 

20 

0.9225 


21.5 

0.9209 

Eykman (1919) 


Refractive index 



1 

D 

Hey. 


By 


20 

1.4122 

1.4144 

1.4144 

1.4196 

1.4238 

Hommelen (1933) 

21.6 

1 1.41236 

— 

— 

1.41962 

— 

Eykuan (1919) 

81.2 

1.38873 

— 

— 

1.39551 

— 


70 

1.3946 

1.3967 


1.4016 

1.4055 

Waterman and Bertram (1927) 


ISOMERIC HEXANOIC ACIDS: (C2H5.CH{CH3).CH2.C02H; (CHs)3C.CH2.COaH; 

CH.CO^: (chScH >CH.C0,H; (C,H,)sCH.CO,H; > C.CO,H: 

Boiling, mdting points, density and refractive index; Hommblen (1933). 
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n-HEPTANOIC ACID or OENANTHIC ACID 

Bilterys (1935) prepared his acid by permanganic oxidation of pure freshly- 
distilled oenanthol. 

Constants: Bilterys (1935) 

Boiling point Freezing point 


223°01 

dt 

(10 mm): 0°45 Bilterys 

-7°46 

Bilterys (1935) 


(1936) 

-7°6 

Garner, Madden and Rush- 




BROOKE (1926) 


Melting curve: Deffet (1935) 


t° 

p kg/cm“ 

t° 

p kg/cm^ 

i t° 

p kg/cm® 

-7.5 

1 

0.00 

418 

10.00 

976 

-6.0 

141 

6.00 

696 




Density 



d 


t° 

d 


0 

0.93454 

Bilterys (1936) 

30 

0.90989 

Bilterys (1936) 

15 

0.92217 

>> 

80 

0.8670 

DoRINSON, Me CORKLE 






and Ralston (1942) 


Viscosity 



1 7) -10* 

1 


15 

30 

5046 

3413 

Bilterys (1935) 


Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 


Hy 


15 

dn 

1.42208 

1.42235 

— 

1.42455 

1.42894 

1.42999 

— 

Bilterys (1935) 

dt 

0.00036 

36 

— 

35 

35 

35 

— 


20.0 

— 

_ 

1.4230 

— 

_ 

_ 

— 

DoRINSON, Me CoRKLE 

25.0 


— 

1.4209 

— 

— 

— 

— 

and Ralston (1942) 

30.0 


— 

1.4192 

— 

— 

— 

— 


dn 

dt 

— 

— 

0.00038 

— 

— 

(< 

)ther tern 

peratures see authors) 

70 


1.4008 

11.4029 

— 

— 

1.4079 

11.4119 ! 

1 1 

Waterman and 
Bertram (1927) 
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n-CAPRYLIC ACID n-C7Hi5.C02H 

Constants: Deffet (1931) 


Saturated mfour pressure: Pool and Ralston (1942) 



p mm 

1 

p mm 

to 

p mm 


p mm 

87.5 

1 

109.1 

4 

! 134.6 

16 

165.3 

64 

97.9 

2 

121.3 

8 

1 140.2 

32 

183.3 

128 


Boiling 'point: 239°3 Deffet (1931) 


Freezing point 


16°30 

Hoerr and Ralston (1944) 

16°3 

Broughton (1934) 

16°30 

Pool and Ralston (1942) 


Deffet (1931) 

16°3 

Holde and Gentner (1925) 

16°51 

Hoerr, Sedgwick and Ralston 




(1946) 


Melting curve 



p kg/cm* 



j 

p kg/cm® 


16.30 

1 

Deffet (1936) 

30.00 

669 

Deffet (1935) 

20.00 1 

190 


35.00 

922 

99 

25.00 

434 



j 



Density 



d 



d 


20 

30 

0.90884 

0.90087 

Deffet (1931) 

80 

1 0.8615 

Dorinson, Me Corkle 
and Ralston (1942) 


Viscosity 



TJ-IO® 


20 

5828 

Deffet (1931) 

30 

4690 
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Refractive index 


t° 

Her. 

Ha 

D 

Hey. 

Heg. 

r j 

H/l 1 

Hev. 1 

Hy ] 


20 

dn 

dt 

1.42519 1 

1.42558 

— 

1.42793 

1.432.35 

11.43338 

1 ! 

1.43663! 

1 

1.43785 j 

Deffet (1931) 

0.00037 

37 

—• 

38 

38 

37 

38 



20.0 

— 

— 

1.4280 

— 

— 

— j 

- 1 


Dorinson, Me Corkle 

26.0 

— 

__ j 

1.4260 

__ 

— 

__ 

— ' 

— 

and Ralston (1942) 

30.0 


~ : 

1.4243 

~ 

1 

— 


— 

,, 

dn 

dt 

— 

_ I 

0.00037 



1 _ 


_ i 

1 

3ther temperatures se^c authors) 

70 

— 

1.4063 

1.4085 

— 

[_ 

1.4134 


1.4176 

Waterman and 

Bertram (1927) 


n.NONOIC ACID or PELARGONIC ACID w-CsHi^.COgH 

Deffet (1931), Garner and Ryder (1925), Gartenmeister (1890), Waterman and 
Bertram (1927), Pool and Ralston (1942), Hoerr and Ralston (1944) and Dorinson, 
Me CoRKLE and Ralston (1942) found similar but not identical data; the choice is difficult. 

n-CAPRIC ACID 

Constants 


Melting 'point 


31° 

Holde and Gentner (1925) 

3r35 

Hoerr, Sedgwick and 

31°! 

ScHEiJ (1899) 


Ralston (1946) 

3r24 j 

Hoerr and Ralston (1944) 

3r35 

Keafft (1882) 

3r3 

Kahlbaum and Schroeter (1893-94) j 




Density 


1 

t° 1 

1 

d 1 


t° 

d 


35.05 

1 

0.8884 

1 

40 

0.8858 

ScHEiJ (1899) 

60.17 

0.8773 

Garnkb and Rydeb (1926)^ 

80 

0.8531 

Dorinson, Me Corkle 



i 


j 

and Ralston (1942) 


Rjefractive index 


t° 

Ha 

1 

D 

i 

H^ 

Hy 


40 

_ 

1.42855 

_ 


ScHEiJ (1899) 

60.6 

— 

1.4201 

— 

— 

Holde and Gentner (1925) 

40.0 


1.4288 

— 

— 

Dorinson, Me Corkle and Ralston (1942) 

50.0 

— 

1.4248 

— 

— 


70 

1.4149 

1 

1.4170 

1.4222 

1.4263 

Waterman and Bertram (1927) 
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n-UNDECANOIC ACID n-CA.CO^B. 

Saturated vapour pressure and melting point; Pool and Ralston (1942) and Hoerr and 
Ralston (1944); density and refractive index; Dorinson, Me Corkle and Ralston (1942); 
refractive index; Waterman and Bertram (1927). 


^i-LAURIC ACID W-CJ1H23.CO2H 

Constants 


Melting point 


43^92 

Hoerr and Ralston (1944) 

44° 

Eykman (1919) 

43^^92 

Hoerr, Sedgwick and Ralston 

44°1 

Loury and Stora (1949) 


(1946) 

44°5 

Piper, Malkin and Austin (1926) 

44° 

Holde and Centner (1925) 




Density 


t° 

I d 


t° 

d 


45.10 

0.8744 

Garner and Ryder (1925) 

70 

0.8573 

Holde and Centner 

50.25 

! 0.8707 

„ 



(1925) 

78.5 

0.8495 

„ 

80 

0.8477 

Dorinson, Me Corkle 




j 


and Ralston (1942) 




82.1 

0.8475 

Eykman (1893) 


Refractive index 


t° 

He r. 

Ha 

D 

1 Hey. 

Heg. 


Hebl. 

He V. 

Hy 


78.6 

_ 

1.41749 

_ 

_ 

_ 

1.42474 

_ 

_ 

_ 

Eykman (1893) 

82.1 

1,41693 

11.41624 

— 

1.41843 

1.42262 

1.42363 

1.42468 

1.42665 

1.42787 

(1919) 

46.0 

— 

_ 

1.4323 

— 

_ 

_ 

— 

— 

_ 

Dorinson, 

60.0 

— 

— 

1.4304 

__ 

— 

— 

1 

— 

— 

Me Corkle and 

56.0 

— 

— 

1.4288 

— 

— 

—- 


— 


Ralston (1942 

60.0 

— 

— 

1.4267 

— 

— 

_ 

— 

— 

— 


65.0 

— 

— 

1.4250 

— 

— 

— 

— 

— 

— 


70.0 

— 


1.4230 

— 

— 

— 

— 

— 

— 


80.0 

— 

— 

1.4191 

— 

— 

— 

— 

— 

— 



t° 

7J-10* 


t° 

73*106 


60 

6877 

Bingham and Fornwalt 

120 

1789 

Bingham and Fornwalt 

60 

6367 

n 

140 

1360 

(1930) 

80 

100 

3610 

2457 

» (1930) 

9$ 

A 1 

160 

1041 
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n-TRIDECANOIC ACID 

Melting j)oinU^specific heat and melting heat; Garner, Madden and Rushbrooke (1926); 
density and refractive index; Dorinson, Me Corkle and Ralston (1926). 


w-MYRISTIC ACID 

Constants 


Melting point 


53°5 

Krafft (1879) 

53°8 

Heintz (1855) 

53°6 

ScHEiJ (1899) 

63°8 

Krafft (1880) 

53°7 

Garner, Madden and Rushbrooke 

53*^8 

JoGLEKAR and Watson (1928) 

53°7 

53°8 

(1926) 

Holde and Gbntner (1926) 

Stohman, Kleber and Langbein 

(1889) 

64''15 

Hoerr and Ralston (1944) and 
Hoerr, Sedgwick and Ralston 
(1946) 


Density 



d 



d 


70 

0.8528 

Dunstan (1915) 

i 1 

70 

1 

0.8633 

Holde and Gentner (1925) 

90 

0.8394 


80 

0.8439 

Dorinson, Mo Corkle and 

60 

•0.8684 

ScHEiJ (1899) 

i 


Ralston (1942) 


Surface tension 



y 



y 


56.8 

28.6 

Hunten and Maass (1929) 

109.2 

24.2 

Hunten and Maass (1929) 

60.3 

28.4 

ff 

119.2 

23.6 


66.2 

27.6 

m ** 

129.2 

22.7 


74.2 

27.3 


138.3 

22.0 


76.2 

27.0 

*9 

149.3 

21.3 


89.2 

25.7 

99 


t 



Refractive index 



D 

t° 

D 


66.0 

1.4329 

70.0 

1.4273 

Dorinson, Mc Corkle and Ralston (1942) 

60.0 

1.4310 

88.0 

1.4236 

ft 

65.0 

1.4291 

— 


I 

60 

1.43075 

_ 

_ 

ScHEW (1899) 

70 

1.4273 

— 

— 

Holds and Gentner (1925) 
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n-PENTADECANOlC ACID 

Melting point, specific heat and heat of melting; Garner, Madden and Rushbrookb (1926); 
melting point; Hoerr and Ralston (1944) and refractive index; Dorinson, Me Corklb and 
Ralston (1942). 


yi-PALMITIC ACID W-C15H31.CO2H 

Constants 


Melting point 


62°53 

Francis and Collins (1936) 

62'^618 

De Visser (1898) 

62°53 

Francis, Collins and Piper 

62°66 

Smith (1931) 


(1937) 

62°67 

Smith (1936) 

62^6 

ScHEiJ (]899) 

62°74 

Guy and Smith (1939) 

62°6 

Broughton (1934) 

62 ^ S 2 

Hoerr and Ralston (1944) 

62°6 

VoLu, Leggett and Mac Bain 


[ and Hoerr, Sedgwick and 


(1940) 


Ralston (1946) 


Density 


1 

d 

1 

1 

1 

d 


i 

70 

0.8487 

Dunstan (1916) 

76.8 

0.8463 

Eykman (1893-1919) 

90 

0.8347 


79.8 

0.8423 


80 

__1 

0.8412 

ScHEU ^1899) 

80 

0.8414 

Dorinson, Me Corklb 
and Ralston (1942) 


Refractive inde.x 



1 Ha 

D 

H/3 

Hy 


60 

1 _ 

1.4339 

_ 

_ 

Pascal (1914) 

70 . 

— 

1.4304 

— 

— 

ff 

80 

— 

1.4269 

— 

— 


70 

1.4281 

1.4303 

1.4358 

1.4404 

Waterman and Bertram (1927) 

76.8 

1.42719 


1.43468 

— 

Eykman (1893) 

80 

• 

1.42693 j 

- 1 


ScHEiJ (1899) 
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w-MARGARIC ACID 


Constants 


Melting point 



60°94 Hoerr, and Ralston (1944) 

1 eris 

1 

Smith (1936) 


Density 


t° 

d 


to 1 

d 


90.6 

100.7 

110.2 

0.8355 

0.8282 

0.8213 

Hunten and Maass (1929) 

129.0 

135.7 

146.5 

0.8092 

0.8039 

0.7961 

Hunten and Maass (1929) 


Viscosity 


t° 

7] -10* 


67.6 

926 

Hunten and Maass (1929) 

76.0 

747 


107.1 

403 



Surface tension 



y 

1 


y 


66.9 

27.9 

Hunten and Maass (1929)^ 

126.1 

23.8 

Hunten and Maass (1929) 

90.8 

26.0 


141.0 

22.5 


112.0 

24.4 


1 




Refractive index 


t° 

Ha 

1 

D 


Hy 


70 

1.4296 

1.4319 

1.4371 

1.4416 1 

Waterman and Bertram (1927) 


Timmebmans 26 
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w-STEARIC ACID W-C17H35.CO2H 

Constants 


Melting point 


69°2 

ScHEiJ (1899) 

69'=4 

Holde and Centner (1925) 

69°2 

Heintz (1865) 

69°41 

Smith (1931) 

69°3 

Fisher (1939) 

69°42 

Smith (1936) 

69^32 

Francis, Collins and Piper (1937) 

69°6 

Loitry and Stora (1949) 

69°32 

Hoerr and Ralston (1944) 

69°60 

Hoerr, Sedgwick and Ralston 

69°32 

De Visser (1898) 


(1946) 

69°35 

Francis and Collins (1936) 

69°60 

Guy and Smith (1939) 

69°36 

JoGLEKAR and Watson (1928) 

69°9 

Thiessen and Stuber (1938) 


Density 


t° 

d 


! 

d 


80 

0.8386 

ScHEiJ (1899) 

80 

0.8390 

Dorinson, Me C'ORKle and 






Ralston (1942) 



1 

80.2 

0.8398 

Eykman (1919) 


Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 

1 H/? Hebl. j Hev. 

Hy 

80.2 

80 

80 

1.42744 

1.42766 

1.4300 

1.43003 

1 

1 

1.43000 

1.43430' 

j 

1 1 

1.43534:1.43643; 1.43848 

__[ i 

1.43973 


Eykman (1919) 
Whitby (1926) 
ScHEij (1899) 


« 


n-ARACHIDIC ACID 

Mdiing point and heat of melting: Garner, Madden and Rushbrooke (1926). 
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H. DIBASIC ACIDS 

ANHYDROUS OXALIC ACID (C02H)2 

Purified by fractional crystallization froiri HgO and dried in vacuo over P^Oj 
at 70*=^ to 80^ 

Constants 


Saturated vapour pressure 



p mm 

t° 

1 

p mm 


p mm 


59.55 

0.0108 

79.82 

0.0672 

90.31 

0.1645 

Noyes and Wobbe (1926) 

a5.65 

0.0183 

80.50 

0.0722 

99.49 

0.3412 

,, 

74.40 

0.0426 

86.17 

0.1161 

105.28 

0.5374 

,, 

78.40 

0.0588 

86.90 

0.1236 



,, 

18.5 

0.00081 

32.7 

0.00306 

47.0 

0.007805 

Cranovskaja (1947) 


SUCCINIC ACID COgHp^gCOgH 


Constants 

Saturated vapour pressure Melting point 



p mm 

1 


18.5 

0.002205 

Granovskaja 

182°3 

Phelps and Hubbard (1907) 

32.7 

0.008962 1 

.. (1947) 

182°7 

VisEUR (1926) 

47.0 

0.03317 


182°8 

Mac Neight and Smyth (1936) 


Specific heat: Parks and Huffman (1930) 



j 

1 

Cp 


Cp 

( 

fO 1 

* 1 

Cp 

-179.76 

0.134 

-133.46 

0.174 

-28.86 

0.262 

+ 1.44 ! 

0.295 

-172.26 

0.141 

-118.46 

0.187 

-13.16 

0.277 

10.26 

0.296 

-160.46 

0.152 

i - 88.06 

0.211 

- 7.26 

0.289 

16.64 

0.30.1 

-147.66 

0.162 

- 58.16 

0.237 

- 0.76 

0.344 

i 



Heat of combustion 

18°8, (0.) 3026.1 cal 167g 

Beckers (1931) 


20% (0,) 3026 

Keffler (1934) 

\ 

20% (c«) 3026.7 „ 

Roth and Becker (1937) 
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SATURATED DIBASIC ACIDS from C^ to Melting point: Vobrman (1903-04) and 
Seewy (1933); melting point and heut of combustion: Holleman, Van dee Laan and Slijper 
(1904), Hartman (1925), Verkade, Hartman and Coops Jr. (1926), Verkadb, Coops and 
Hartman (1926) and Verkade and Hartman (1933); melting point: Morrison and 
Robertson (1949) 

MALONIC ACID: Saturated vapour pressure: Granovskaja (1947). 

SUBSTITUTED MALONIC ACIDS: Heat of combustion; Verkade and Coops (1933). 

SUBSTITUTED SUCCINIC ACIDS: Melting point and heat of combustion: Verkade, 
Hartman and Coops (1924-26), Verkade and Hartman (1933), and Verkade, Coops 
and Hartman (1925-26) 

GLUTARIC ACID and ADIPIC AC1I>: Saturated vapour pressure: Granovskaja (1947) 

METHYL and DIMETHYLGLUTARIC ACIDS: Rotatory power: Fredga (1947) 


I. UNSATURATED ACIDS 


Eykman (1919) has studied the density 
ACRYLIC ACID 

dimethylacrylic acid 

TIGLIC and ANGELIC ACIDS 

trimethylacrylic acid 
propyl-ethylacrylic acid 

CROTONIC ACID 

allyl-acetic acid 

HEPTENOIC ACID 
OCTENOIC ACID 
UNDECENOIC ACID 
STEARENIC ACID 
ELAIDIC ACID 
ERUCIC ACID 


and the refractive index of the following acids: 
CHa-CH.COsH (B.P.) 140°5 Lecat (passim) 
(CH3)2C=CH.C02H 
CH3.CH-C(CH3)C02H 
(CH3)3C-C(CH3)C02H 
(C 3 H 7 )CH-C(C 2 H 6 )C 03 H 
CHg.CH^-CH.COaH 
CH2-:CH(CH2)3.C02H 
CH2=CH(CH2)4.C02H 
CH3. CH-C(C2H5) . CH(CH3) . COgH 
CH2-CH(CH2)„.C02H 
CH2=CH(CH2)i5.C02H 
CH3(CH2)7 . CH=CH(CH2)7 . CO 2 H 
CH3(CH2)7 . CH-CH(CH2)ii. CO2H 


OLEIC ACID CH3.(CH2)7.CH-CH(CH2)7 . COgH 


Constants 

Melting point: 16° Bertram (1927) 
Density 


t° 

d j 


t° 

d 


15 

0.8939 

Kepeler and Mac Lean 

i 30 

0.8835 

Keppleb and Mac Lean 

20 

0.8905 

„ (1935) 

1 60 

0.8634 

„ (1936) 

25 

0.8870 


1 90 

0.8429 

- 
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Viscosity 


t° 

T) • 10* 


t° 

Y)-10* 


20 

3880 

Keffler and Mac Lean 

45 

1 

1408 i 

KEFFiiER and Mac Lean 

25 

2764 

(1935) 

60 

941 

(19:i5) 

30 

2301 

,, 

80 

485 

,, 

35 

1946 






Refractive index 


1.45823 

1.44179 


Bebtram (1927) 



Heat of combustion 


20°, (c„) 9438.2 cal. 15°/g 


Keffler (1935) 


EICINOLEIC ACID CH3(CH2)5. CII(OH). Cllg. CH-Cn(CIl2)7C02H 

Constantsa Andre and Vernier (1932) 

Density Viscosity 



d 

1 t° 

d 

1 

'n 

t° 


23.6 

0.9439 

76.0 

0.9090 

23.6 

3.848 

76.2 

0.2480 

,36.9 

51.7 

0.9352 

0.9254 

99.7 

0.8927 

.37.4 

51.7 

1.633 

0.7321 

100 

1 

1 0.1106 


Refra<^tive index 


t° 

hd 

1 

t° 

no 


15 

1.4732 

36 

1.46585 


20 

1.47145 

45 

1.4627 


26 

1.46935 

53 

1.4598 



Rotatory fower [a]p\* +7.28 

MALEIC ACID (cis) COjH.CH^-CH.COaH EUMARIC ACID (trans) 


Specific heat : Parks and Huffman (1930) 
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J. ESTERS 

Method of purification 

By shaking with calcined NagCOg; drying over NagCOg and, in order to 
remove the alcohol, distillating over P 2 O 5 , with which the esters form a gel, 
followed by fractional distillation. 


METHYL FORMATE H-COgCHg 


Constants: B.E. (1930). 

Critcal constants 

— Polyphasic equilibria 



t° cr 

1 

p cr. ram 

d cr. 




214.0 

45030 

0.3489 

Young (1910) 




Densities of the liquid and the saturated vafour 


t° 

L. 

V. 


L. 

V. 

1 

L. 

V. 


0 

1.00319 

0.0007 

90 

0.86:14 

0.01350 

180 

0.6521 

0.09434 

Young (1910) 

10 

0.9889 

0.0011 

100 

0.8452 

0.01723 

190 

0.6148 

0.1178 

>» 

20 

0.9745 

0.0016 

110 

0.8264 

0.02160 

200 

0.5658 

0.1524 

if 

30 

0.9598 

0.002291 

120 

0.8070 

0.02688 

206 

0.5241 

0.1862 

if 

40 

0.9447 

0.003236 

130 

0.7860 

0.03344 

210 

0.4857 

0.2188 

tf 

50 

0.9294 

0.004456 

140 

0.7638 

0.04124 

212 

0.4549 

0.2451 

if 

60 

0.9133 

0.006039 

150 

0.7403 

0.05063 

213 

0.4328 

0.2681 

if 

70 

0.8968 

0.008032 

160 

0.7136 

0.06231 

213.5 

0.4157 

0.2865 

if 

80 

0.8803 

0.01049 

170 

0.6844 

' i 

0.07634 

1 

214 

0.3489 

0.3489 

if 


Rectilinear diameter: 0.5020 — 0.00070131® — 0.0000000665 1 ®^ Young (1910) 


Saturated vapour pressure 



p mm 

i 

p mm 

t® 

p mm 


]5 mm 


-10 

117.65 

60 

1991 

130 

11106 

200 

36685 

Young (1910> 

0 

195.00 

70 

2673 

140 

13570 

206 

40085 

9$ 

10 

309.40 

80 

:3508 

150 

16330 

210 

42510 

II 

20 

476.40 

90 

4524 

160 

19500 

212 

43755 

II 

30 

707.90 

100 

5774 

170 

23015 

213 

44410 

II 

40 

1029 

110 

7278 

180 

27040 

213.5 

44670 

II 

50 

1452 

120 

i 

9016 

190 

31550 

i: 

214 

45030 
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Boiling point 


31°60 

B.E. (3930) 

31°78 

Thorpe and Eodger (1897) 

31°7 

Lecat (passim) 

31°80 

Young and Thomas (1893) 

3^77 

Eykman (1919) 

31”9 

Young (1910) 


(10 m m) 
if 


0°34 

Timmermans (1910) 

0^35 

B.E. (1930) and Lecat (passim) 

0°34 

Eykman (1919) 




Freezing point: — 99°0 Timmermans 


Constants of state 


Density 



1 ‘^ ! ! 

1 

d 


0 

' i 

: l.(X)317 1 B.E. (1930) 

0 

1.00320 

(sample A) Young and Thomas 

10 

, 0.98864 * 

11.55 

0.98674 j 

„ (1893) 

15 

; 0.98149 : „ 

0 

1.00318 

(sample B) 

20 

i 0.97421 1 „ j 

i 1 

12.65 

0.98520 1 

1 


Viscosity 



ri • 10‘ 

_ 


7)- 10‘ 


0.58 

426.3 

Thorpe and Rodger 

25.52 

329.8 

Tho 

6.39 

399.9 

(1897) 

29.26 

319.0 


10.88 

i 381.0 





15.64 

362.6 


15 

360 

B.E. 

20.15 

346.7 


26 

328 

] 

L... 


(1897) 


(1930) 


Refractive index 



Her. 

Ha 

Hey. 

Heg. 

H|S 

Hev. 

Hy 

15 

1.34426 

1.34465 

1.34548 

1.34995 

1.35073 

1.35339 

1.35420 

dn 

dt 

0.00043 

43 

44 

44 

44 

44 

44 
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ALIPHATIC OXYGENATED DERIVATIVES 


ETHYL FORMATE H.COgCgHg 

Constants: B.E. (1932). — Polyphasic equilibria 

Critical constants 


cr. 

p cr. mm 

d cr. 


235.3 

365:M 

0.3232 

Young (1910) 


Densities of the liquid and the saturated valour 


t° 

L. 

V. 


L. 

V. 


L. 

V. 


0 

0.94802 

0.0003 

100 

0.8112 

0.01032 

200 

0.6066 

0.08621 

YoirNO (1910) 

10 

0.9346 

0.0005 

110 

0.7955 

0.01312 

210 

0.5724 

0.1073 


20 

0.9226 

0.0008 

120 

0.7796 

0.01657 

220 

0.5290 

0.1379 

M 

30 

0.9094 

0.0012 

130 

0.7628 

0.02073 

225 

0.5014 

0.1587 

»• 

40 

0.8963 

0.0017 

140 

0.7448 

0.02564 

230 

0.4635 

0.1890 

t > 

50 

0.8827 

0.002438 

150 

0.7257 

0.03164 

233 

0.4281 

0.2198 


60 

0.8689 

0.003370 

160 

0.7058 

0.03876 

2.34 

0.4117 

0.2.353 


70 

0.8552 

0.004570 

170 

0.6843 

0.04739 

235.3 

0.,3232 

0.3232 i 

80 

0.8409 

0.006098 

180 

0.6610 

0.05747 



1 

90 

0.8262 

0.007994 

190 

0.6355 

0.07018 



1 

1 


Rectilinear diameter: 0.4741 — 0.00062511° — 0.0000000694 Young (1910) 


Saturated vapour pressure 



p mm 


p mm 


p mm 

1 

p mm 


-20 

22.49 

50 

649.4 

130 

5954 

190 

18052 

Young (1910) 

-10 

41.50 

60 

921.5 

140 

7360 

200 

21148 

„ 

0 

72.44 

80 

1706 

150 

8954 

210 

24601 


10 

120.35 

90 

2265 

160 

10847 

220 

28527 


20 

192.55 

100 

2950 

170 

12963 

230 

.32968 


30 

297.50 

110 

3782 

180 

1.5358 

235.3 

35535 


40 

! 446.7 

120 

4778 





- 

29.6 

291 

38.2 

419 

44.9 

541 

53.1 

730 

Schumann (1881) 

.33.2 

342 

41.5 

477 

49.4 

638 

56.4 

814 



Boiling point 


64°15 


dp 


(10 mm): 0°37 B.E. (1932) 


64°15 

64®2 

64^2 

64°26 

64®3 


0°36 Lecat 

Perkin (1884-85) 

Brown (1903) 

Thorpe and Rodger (1897) 
0°37 Young and Thoaias (1893) 
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Freezing foint: —79‘'4 


Density 



d 


1 

d 


0 

0.94815 

B.E. (1932) 

0 

0.94807 

(sample A) Young and Thomas 

15 

! 0.92892 

,, 

12.15 

0.93273 

.. (1893) 

30 

0.90958 

,, 

0 

0.94796 

(sample) B) 




13.5 

0.93108 

M 

20 

0.9226 

Lowry (1914) 

15 

0.92906 

Perkin (1884) 




25 

0.91608 



Viscosity 



7] • W 



7) • 10^ 


0.46 

502.4 

Thorpe and Rodger 

43.37 

317.8 

Thorpe and Rodger 

6.57 

465.6 

(1897) 

48.62 

303.1 

(1897) 

11.52 

440.9 


52.03 

294.2 


16.58 

417.1 1 





22.59 

391.0 i 


15 

419 

B.E. (1932) 

27,90 

369.8 


30 

358 


33.25 

350.1 


25 

379 

; Dunstan, Thole and 

38.09 

334.4 




j Benson (1914) 


Surface tension 


V 

V 


15 

24.37 


20 

23.84 


30 

22.38 



B.E. (1932) 


Refractive index 


15 

dn 

di 

He r. 

Ha 

Hey. 

Heg. 


Hev. 

Ry 

1.37087 

47 

1.36021 

0.00044 

1.36047 

44 

1.36253 

44 

1.36610 

45 

1.36685 

45 

1.36907 

45 


Magnetic rotatory fower: 18°8 0.8023 Perkin (1884) 

Heat of valorisation. The heats of vaporisation given by Brown (1906) and 
by Marshall and Ramsay (1896) are incompatible, as also for the following 
esters. 
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ALIPHATIC OXYCENATED DERIVATIVES 


n-PROPYL FORMATE H. 


Constants. — Polyphasic equilibria 

Critical constants 


C cr. 

p cr. rnm 

d CT. 


264.85 

30460 

0.3093 

Young (1910) 


Densities of the liquid and saturated vapour 


t° : L. 



L. 

V. 


L. 

V. 


0 0.92868 

0.0001 

90 

0.8214 

0.004107 

180 

0.6873 

0.0.3236 

Young (1910) 

10 j 0.9173 

0.0001 

100 

0.8080 

0.005432 

190 

0.6691 

0.03891 


20 0.9058 

0.0003 

110 

0.7947 

0.007047 

200 

0.6487 

0.04717 


30 I 0.8943 

0.0006 

120 

0.7811 

0.009033 

210 

0.6259 

0.06698 


40 i 0.8827 

0.0008 

130 

0.7670 

0.01140 

220 

0.6024 

0.06897 


50 ; 0.8708 

0.0011 

140 

0.7523 

0.01422 

230 

0.5757 

0.08403 

»> 

60 0.8588 

1 0.0016 

150 

0.7369 

0.01770 

240 

0.5438 

0.1045 


70 j 0.8486 

0.002227 

160 1 

0.7209 

0.02179 

250 

0.5025 ! 

0.1340 


80 ! 0.8341 

i ' 

1 

1 1 
1 i 

0.003040 

170 

0.7045 

i 

i 

0.02667 

260 

0.4404 

i 

i 

1 

0.1848 



Rectilinear diameter: 0.4647 — 0.0005748 — 0.0000000459 t°2 Young (1910) 


Saturated vapour pressure 



p mm 


p mm 


p mm 


p mm 


-10 

11.40 

70 

523.9 

140 

3676 

210 

13676 

Young (1910) 

0 

21.40 

80 

734.5 

150 

4558 

220 

15870 


10 

37.85 

90 

1004 

160 

5605 

230 

18465 


20 

63.9 

100 

1345 

170 

6797 

240 

21425 


30 

10-1.1 

110 

1770 

180 

8177 

250 

24693 


40 

163.6 

120 

2288 

190 

9734 

260 

28520 


50 

60 

249.4 

364.9 

130 

2915 

200 

11560 

264.85 

30460 

>1 
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Boiling foint 


80°86 

dt 

-7- (10 mm ) :0°40 
dp 

Lecat 


80°89 

Thorpe and Rodger (1897) 


80°9 

„ 0'’40 

Young and Thomas (1893) 


80^9 


Young (1910) 



Freezing jjoint: — 92®9 Timmermans 


Constants of state 


Density 



d 

1 

1 

1 

* d 


0 

0.92866 

(sample A) 

i 

0 

0.92870 

(sample B) Young and Thomas 

16.65 

0.90950 

13.70 

13.5 

0.91305 

0.91290 

„ (1893) 

Eykman (1919) 


Viscosity 


-ir 

! 

71 -W 


! 1 
1 

! 1 

1 ; 

Y)-10‘ 

j 

0.35 

664.8 

30.77 

1 

465.7 ! 

i 61.66 

331.5 

1 

1 Thorpe and Rodger 

7.34 

604.1 

38.54 

418.5 i 

1 67.13 

31.3.1 

I (1897) 

15.54 

545.8 

45.73 

387.6 

74.99 

292.8 

1 ** 

23.16 

j 497.5 

54.15 

356.4 

77.55 

' 286.1 

1 

1 


Refractive index 



He r. 

Ha 

He y. 

Heg. 


Hebl. 

Hev. 

Hy 


13.5 

1.37828 

1.37866 

1.38050 

1.38424 

1.38514 

1.38610 

! 1.38789 

1.38898 

Eykman (1919) 


The butyl and amyl formates have never been studied with sufficient accuracy. 
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ALIPHATIC OXYGENATED DERIVATIVES 


Constants 

w-HEXYL 

FORMATE 

H.OOaTi-CeHia 

w-HEPTYL 

FORMATE 

H.CO 2 W.C 7 H 16 

w-OCTYL 

FORMATE 

H.COoTi-CgH^ 


1 

1 BILTERY^S (1935) 

Bilterys (1935) 

Gis^eleire (1935) 

Boiling point: 

1 ]55“51 


i 178°12 


198°80 


-1 (JO mm) 

1 0°48 


1 ” 


0°39 


dp 



i 




Freezing point: 

- 62°65 

i 

i 

i ~46°4 Timmer- 1 

-39°! 




1 

1 

MANS ! 



Density: 0*^ 

0.89959 

0.89587 i 

0.89123 

15" 

0.88590 

0.88277 

0.87859 

30" 

0.872,19 

0.86968 

0.86587 

Viscosity: 73 • 10 ® 15" 

1115 

1366 


1750 

30° 

879 

1063 


1318 

Surface tension.: 15° 

— 

i 

1 

1 ~ 


1 28.92 

20 ° 

__ 

i 


‘ 

28.30 

30° 1 

1 


1 

1 

1 


27.05 

Refractive index: 15° 1 


dn 1 

i 

dn 

1 

1 

dn 

1 


dt 


fit 


dt 

He r. 

1.40638 

0.00040 

1.41252 

0.00040 

1.41813 

0.00039 

Ha 

1.40690 

40 

1.41289 

40 

1.41850 

39 

He y. 

1.40898 

41 

1.41505 

40 

1.42082 

40 

He g. 

1.41320 

42 

1.41924 

41 

1.42494 

39 

H^ 

1.41413 

42 

1.42032 

45 

! j 

1.42599 

.39 


see . p-OaiYh FORJMATE H.COaCaHi, ) 

/ Pickard, Kenyon and Hunter (1923) 
5ec. y-NONYL FORMATE H.COsCoHio ) ^ 


METHYL ACETATE CH3.CO2CH3 


Constants, — Polyphasic equilibria 

Critical constants 


t° cr. 

1 p cr. mm 

d cr. 


233.7 

36212 

0.3252 

Young (1910) 
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Densities of the liquid and saturated vajmur 



L. 

V. j 


L. 

V, 1 


L. 

V. 


0 

0.95932 

0.0003 

100 

0.8221 

0.009671 

200 

0.6100 

0.08658 

Youno(1910) 

10 

0.9465 

0.0005 

no 

0.8060 

0.01239 

210 

0.5741 

0.1091 


20 

0.9338 

0.0007 

120 

0.7893 

0.01570 

220 

0.6281 

0.1416 


30 

0.9208 

0.0010 

130 

0.7715 

0.01970 

227 

0.4818 

0.1776 


40 

0.9075 

0.0015 

140 

0.7532 

0.02454 

230 

0.4257 

0.2028 


50 

0.8939 

0.002212 

150 

0.7339 

0.03026 

232 

0.4226 

0.2288 


60 

0.8800 

0.003076 

160 

0.7133 

0.03731 

233 

0.3995 

0.2525 


70 

0.8662 

0.004193 

170 

0.6907 

0.04598 

233.7 

0.3252 

0 3252 


80 

0.8519 

0.005618 

180 

0.6671 

0.05682 

j 



99 

90 

0.8374 

0.007440 

190 

0.6410 

0.06993 

1 



99 


Rectilinear dianwier: 0.4799 — 0.00062801® — 0.0000001467 Young (1910) 


Saturated vafour pressure 



p mni 


p mm 


p mm 


p mm 


-20 

19.05 

50 

588.15 

130 

5725 

200 

21085 

Young (1910) 

-10 

35.15 

60 

837.50 

140 

7100 

210 

24649 


0 

62.10 

80 

1585 

150 

8702 

220 

28705 


10 

104.85 

90 

2114 

160 

10566 

230 

33358 


20 

169.80 

100 

2778 

170 

12692 

232 

34334 


30 i 

265.75 

no 

3584 

180 

15118 

233.7 

35212 

99 

40 

400.40 

120 

4556 ! 

190 

17941 

i 


99 



p mm 



p mm 


30 

270 

Schmidt (1926) 

1 

39.76 

1 

401.3 

Bredig and Bayer (1927) 

40 

80 

405 

1588 

” 

49.76 

589.4 



Boiling point 


56°95 

j 

^ (10 mm ): 

Lecat 

57°09 

57°1 

dt 

^ (10 mm ) : 0°31 

Thorpe and Rodger (1897) 

Young and Thomas (1893) 

57^15 

57°2 

57°25 

57*^323 

.. 0°375 

Young (1910) 

Chad WELL (1926) 

Schmidt (1891) 

WojciBCHOWSKi and Smith (1937) 
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ALIPHATIC OXYGENATED DERIVATIVES 


Constants of state 

Density 



d 


1 t° • 

d 

1 

! 

0 

0.95934 

(sample A) j 

0 

0.95929 

(sample B) Young and Thomas 

14.45 

0.94097 

1 

14.27 

0.94110 

(1893) 

20 

25 

0.93347 

0.92740 

Chad WELL (1925) 
(1926) 

25 

0.9273 

_ 

WojciECHOWSKi and Smith (1937) 



T) • 10' 


j Y] • 10' 

\ 

Y) ■ 10' 


0.34 

476.2 

22.75 

370.6 

46.06 

294.3 

' Thorpe and Rodger 

6.31 

443.6 

28.38 

349.2 

50.34 

282.9 

i „ (1897) 

11.41 

418.6 

33.86 

330.4 

54.33 

272.7 

j 

16.71 

393.8 

40.45 

310.0 



-• 

19.5 

386 

56.7 

267 

80.4 

217 

Titani (1927) 

20.3 

382 

60.3 

258 

110.2 

167 


34.5 

328 

65.0 

249 

139.0 

132 


46.1 

294 


9 



tt 


Refractive index 


X 

2747 

3025 

3101 

3195 

3307 

3491 

3560 

3975 


20° 

1.3985 

1.3887 

1.3866 

1.3843 

1.3819 

1.3785 

1.3773 

1.3725 

Evans and Evans (1929) 

X 

16°8 

4713 

1.3685 

5016 

1.3678 

5461 

1.3663 

5876 

1.3643 

5893 

1.3639 

6678 

1.3622 

— 




Heat constants 


Heat of vaporization 

(B.P). 97.0 cal 157g 

Marshall and Ramsay (1896) 

Heat of combtL&tion 

18°5~>20°(c„) 6139.8 

SchjXnbero (1934) 
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ETHYL ACETATE CH 3 .CO 2 C 2 H 5 

Water, ethyl alcohol and acetic acid may be detected down to a concentration 
of 4.10'® % (Gillo, 1938). This author concludes that it is impossible to obtain 
a sample of very great purity owing to decomposition of the product, even when 
kept in vacm, in sealed tubes and in the dark. Furthermore, this compound 
is very hygroscopic. It is impossible to attain more than the fourth degree of 
purity, that is: At — 0°007 (see Wojciechowski). 

Constants: B.E. (1930). — Polyphasic equilibria 


Critical constants 


t® cr. 

p cr. mm 

d cr. 

• 

250.1 

28878 

0.3077 

Young (1910) 

i 


Densities of the liquid and saturated vapour 


t ® 

L . 

V . 


L . 

V . 

t ® 

L . 

V . 


0 

0.92436 

0,0001 

100 

0.7972 

0.006168 

200 

0.6210 

0.05797 


10 

0.9127 

0.0002 

no 

0.7831 

0.008006 

210 

0.5944 

0.07128 

Young(P 

20 

0.9005 

0.0003 

120 

0.7683 

0.01030 

220 

0.5648 

0.08905 

30 

0.8886 

0.0005 

130 

0.7633 

0.01314 

230 

0.5281 

0.1131 


40 

0.8762 

0.0008 

140 

0.7378 

0.01650 

240 

0.4778 

0.1499 


60 

0.8636 

0,0012 

160 

0.7210 

0.02070 

245 

0.4401 

0.1802 


60 

0.8608 

0.0018 

160 

0.7033 

0.02577 

247 

0.4195 i 

0.1996 


70 

0.8376 

0.002661 

170 

0.6848 

0.03165 

249 

0.3839 

0.2288 


80 

0.8245 

0.003495 

180 

0.6653 

0,03883 

250.1 

0.3077 

0.3077 

n 

90 

0.8112 

0.004677 

190 

0.6441 

0.04751 




t r 


Rectilinear diameter: 0,4624 — 0.0005992 1® — 0.0000000764 t°® Young (1910) 


Saturated vapour pressure 


t® 

p mm 

t® 

p mm 

t® 

p mm 

t° 

p mm 


-20 

6.66 

60 

415.4 

140 

4166 

220 

18255 

Young (1910) 

-10 

12.96 

70 1 

596.3 

150 

5168 

230 

21270 


0 

24.30 

80 

832.7 

160 

6369 

240 

24807 


10 

42.7 

90 

1130 

170 

7742 

245 

26740 


20 

72.8 

100 

1617 

180 

9318 

247 

27535 


30 

118.7 

110 

2001.5 

190 

11125 

249 

28370 

,, 

40 

186.2 

120 

2686 

200 

13200 

260 

28800 

•1 

60 

282.2 

130 

3298 

210 

16566 

260.1 

28877 


49.99 

280.6 

— 

— 


— 

— 

— 

Zawidzki (1900) 
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Boiling 'point 


dt 



in 

^dp 

( 10 'mm) : 0”41 

Lecat 

mo 


Tyrer (1912) 

m \2 

0°4()1 

WojciECHOwsKi and Smith (1937) 

77°15 


Tyrer (1914) 

77°15 

0°41 

Timmermans (1910-12) 

77'=’15 

0^41 

B.E. (1930) 

77°15 

0°40 

Young and Thomas (1893) and Young (1910) 

77°15 


Chadwell (1926) 

77°15 


Wade and Merriman (1912) 

77°15 


Grimm and Patrick (1923) 

77^^15 


Gilman and Gross (1938) 

00 

o 


Thorpe and Rodger (1897) 

77°18 


Young' and Fortey (1903) 


Freezing point : —Timmermans, Van der Horst and Kamerlingh Onnes 

(1922) 

Constants of state 


Density 



d 



d 


+ 16.0 

0.90550 

Timmermans (1912) 

0 

0.92454 

Wade and Merriman 

0 

0.92450 

it 

5 

0.91865 

„ (1912) 

- 6.2 

0.93199 

it 

10 

0.91268 


-13.1 

0.94024 

it 

15 

0.90665 


-22.96 

0.95187 


20 

0.90056 


-30.6 

0.96088 


25 

0.89446 


-35.3 

0.96646 

a 

30 

0.888:10 


-37.2 

0.96859 

9^ 

35 

0.88214 


-45.0 

0.97778 

99 

40 

0.87598 


-5.3.6 

0.98772 





-63.3 

0.99897 

99 




-73.95 

1.01128 

99 




-83.4 

1.02220 

99 




0 

0.92453 

B.E. (1930) 

15 

0.90545 

Perkin (1885) 

15 

0.90657 


25 

0.89450 


30 

0.88851 


0 

0.92446 

Young and Fobtey (1903) 

0 

0.92434 

(samp. B) Young and 

25 

0.89451 

Chadwell (1926) 



Thomas (1893) 

25 

0.89468 

WojciBCHOwsKi and 

19.9 

0.90070 

tt t* 



Smith (1937) 

0 

0.92438 

(samp. A) 

25 

0.8947 

Peacock (1915) 

18.15 

0.90286 

it n 

1 













ESTERS 


417 


Viscosity 



• 105 


■ 

T) • 10‘ 


0.25 

576.3 

Thorpe and Rodger 

51.15 

322.4 

Thorpe and Rodger 

8.90 

514.4 

(1897) 

60.17 

296.0 

„ (.1897) 

14.46 

479.5 


68.43 

274.2 


21.38 

441.8 

>1 

74.60 

259.4 


28.12 ; 

409.6 


15 

473 

B.E. (1930) 

36.54 

373.8 


30 

400 


44.12 

345.5 


25 

424.4 

Chadwell (1926) 


Surface tension 


t° 

y 


15 

24.36 

B.E. (1930) and Hennaut-Roland and Lek (1931) 

20 

23.75 


30 

22.55 



Refrcwtive index 



He r. 

Ha 

D 

Ho y. 

Heg. 

H/J 

Ho V. 

Hy 


15 

1..37281 

1.37306 

_ 

1.37610 

1.37868 

1.37962 

1.38240 

1.38342 

B.E. (1930) 

dn 

dt 

0.00048 

48 

— 

49 

49 

49 

51 

51 

- 

20 

— 

— 

1.37243 


— 1 

— 

— 

— 

Fischer and 
Zerbe (1923) 

25.2 

— 

— 

1.37012 

— 





Zawidzki 

(1900) 


Heat constants 


Specific heat: Parks, Huffman and Barmore (1933) 



Op 


Op 


Op 

C. -180.96 

0.199 

-164.66 

0.219 

-127.86 

0.257 

-176.66 

0.205 

-158.96 

0.225 

-121.26 

0.263 

-176.06 

0.206 

-147.96 

0.237 

-117.16 

0.269 

-170.86 

0.213 

-142.16 

0.243 

-113.26 

0.275 

-169.16 

0.214 

-137.06 

0.248 

-105.86 

0.285 

L. -77.46 

0.435 

- 28.66 

0.438 

15.54 

0.456 

-68.06 

0.434 

- 14.86 

0.443 

20.44 j 

0.459 

-47.96 

0.435 

+ 1.74 

0.450 




Heat of melting 

28.43 cal 167g 

Parks, Huffman and Barmore 



(1933) 

Heat of comhaMion 

18“6-+20°. (c,) 6070.6 

SchjXnberg (1935) 

Timmermans 27 
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ALIPHATIC OXYGENATED DERIVATIVES 


n-PROPYL ACETATE CH3. CO2W-C3H7 

Constants. — Polyphasic equilibria 

Critical constants 


t° cr. 

1 p cr. mm 

1 d cr. 


276.2 

26227 

0.2967 

Young (1910) 


Densities of the liquid and the saturated vapour: Young (1910) 



L. 

V. 


L. 

V. 

. - 

L. 

V. 


0 

0.91016 

0.00004 

110 

0.78:10 

0.004405 

220 

0.5987 

0.05025 

Young (1910) 

10 

0.8993 

0.0001 

120 

0.7702 

0.005760 

2:10 

0.5856 

0.06154 


20 

0.8884 

0.0002 

130 

0.7571 

0.007440 

240 

0.5586 

0.07576 


30 

0.8773 

0.0003 

140 

0.7435 

0.009497 

250 

0.5289 

0.09390 


40 

0.8663 

0.0004 

160 

0.7297 

0.01195 

260 

0.4908 

0.1205 


60 

0.8661 

0.0006 

160 

0.7149 

0.01489 

266 

0.4611 

0.1445 


60 

0.8435 

0.0009 

170 

0.6997 

0.01848 

270 

0.4333 

0.1661 


70 

0.8320 

0.0012 

180 

0.6835 

0.02268 

273 

0.4063 

0.1912 


80 

0.8201 

0.0017 

190 

0.6667 

0.02778 

276 

0.3769 

0.2169 


90 

0.8079 

0.002457 

200 

0.6488 

0.03390 

276.2 

0.2967 

0.2957 


100 

0.7957 

0.003328 

210 

o.6:ioi 

0.04115 






Rectilinear diameter: 0.4553—0.0005469 — 0.0000001124 Young (1910) 


Saturated vapour pressure: 


t® 

p mm 


p mm 


p mm 

1 t° 

1 

p mm 


0 

7.4 

80 

372.8 

160 

3441 

240 

14675 

Young (1910) 

10 

13.9 

90 

524.8 

170 

4269 

250 

17090 


20 

25.1 

100 

723.6 

180 

5189 

260 

19865 


30 

42.7 

110 

976.0 

190 

6276 

266 

21685 


40 

70.8 

120 

1293 

200 

7543 

270 

22980 


50 

112.2 

130 

1685 

210 

8973 

273 

24060 


60 

171.8 

140 

2171 

220 

10620 

275 

24760 


70 

257.3 

150 

2747 

230 

12505 

276.2 

26227 



Boiling point 


101®646 

^ (10 mmj: 0*430 
dp 

WoJCiECHOwsKi and Smith (1937) 

101°66 


Young and Thomas (1893) and Young (1910) 

101*6 

n 0*43 1 

Lecat (passim) 


Freezing point: —95® Timmermans 









Constants of state 

Density 
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t° 

d 


t® 

d 


0 

0.91016 

(sample A) 

0 

1 

0.91017 

1 

(sample B) Young and Thomas 

17.6 

0.89082 

99 

15.95 

25 

0.89269 

0.88303 

,> (1893) 

WoJciECHOWSKiand Smith(1937) 


/^o-PROPYL ACETATE 0H3C02CH(CH8)2 

Saturated mpour pressure: Haggerty and Weileb (1929); boiling pointy density and 
viscosity: Swarts (1929); refractive index and heat of combustion: SchjXnberg (1934). 


w-BUTYL ACETATE 

Constants 

Bailing faint 

CHs.COan-CiHj 

126°0 


Lecat 

126^103 

dt 

— (10 mm): 
dp 

WojciECHOwsKi and Smith (1937) 

126°2 

Hannotte (1926) 


Freezing faint: —73®5 Timmermans 


Density 


i 

d 


0 

0.9015 

Gartenmeister (1886) 

0 

0.9015 

Hannotte (1926) 

25 

0.87636 

1 

Wojciechowski and Smith (1937) 


Refractive irhdex 



Ha 

D 

up 

Hy 


20 

1.39464 

1.39614 j 

1.40146 

1.40539 

Hannotte (1926) 


Heat of combustion 


18°5 -i^20° (Ov) 7294.4 cal 157g 


SCHJ^NBBBG (1934) 


There are no reliable data for n-AMYLACETATE. 
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n-HEXYL 
ACETATE 
CH3.CO2n.CeH ,3 


n-HEFIYL 

ACETATE 

CH3.CO2n.C7H,5 


Constants 


Gisseleire (1935) 


Bilterys (1935) 


Boiling point: 


17r48 
171 °5 Lecat 


192°45 


V (10mm): 
dp 


0'‘49 


0°52 


Freezing point: 


~60°9 


-50^2 


Density: 


15^^ 

30° 


0.89147 

0.87791 

0.86427 


0.88811 

0.87506 

0.86199 


Viscosity 7 ) • 10*: 15° 
30° 


1254 

968 


1598 

1216 


Surface tension: 15° 
20 ° 
30° 


Refractive index: 15° 

Her. 

Ha 

Hey. 

Heg. 

Hi5 


26.99 

26.34 

26.14 



dn 


dt 

1.40857 

0.00041 

1.40905 

41 

1.41122 

40 

1.41508 

40 

1.41626 1 

40 



dn 


dt 

1.41398 

0.00041 

1.41430 

41 

1.41653 

41 

1.42069 

41 

1.42170 

41 


n-OCTYL ACETATE: CHg.COan-CgH,,; boiling point, density and refractive index; Eyk- 
MAN (1919). 


«ec..OCTYL and scc.-DECYL ACETATES: CH 3 .CO 2 sec.-CgH,, and CHg.COg^ec.-CioHa,: 
Patterson and Holmes (1936). 

w-NONYL, DECYL, UNDECYL, DODECYL and TRIDECYL ACETATES: CHa.COj 
w-CgHis, CjoHai, CjiHaa, CigHjB and freezing point and polynwrphism;YA.i!tBELU3!f~ 

GHEN (1938) 


«ec.BUTYL, HEXYL, HEPTYL, OCTYL, NONYL, DECYL, UNDECYL, TRIDECYL 
ACETATES: CHg.C 02 see. -C4H9, CgHjg, C^Hjg, CgHjy, C9H29, C,qH22> ^ii®23> GjgHg- : Pickard 
and Kenyon (1914). 
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ri-CETYL ACETATE CH 3 . CO^n-C^^Vi^ 


Constants 

Melting point: 18°5 Perkin (1884~’85) 
Density 



d 


21 

0.86234 

Perkin (1884-85) 

25 

0.85868 

,, 

33.9 

0.8504 

Eykman (1919) 


Refractive index 



He r. 

Ha 

Hey. 

Heg. 

HP 

Hebi. 

1 

Hev. 

1 

Hy 


33.9 

1.43333 

1.43364 

1.4,3591 

1.44023 j 

1.44129 j 1.442391 

1 1 

1.44444 

11.44569 

Eykman (1919) 


Specific magnetic rotatory power: 20°7 1.0283 Perkin (1884-85) 


VINYL ACETATE CHa.COgCH-^CHa 

Density and surface tension; Green, Marsden and Cuthbertson (1933). 

METHYL PROPIONATE C 2 H 5 . CO 2 CH 3 


Constants. — Polyphasic equilibria 

Critical constants 


t° cr. 

p cr. mm 

d cr. 




267.4 

30032 

0.3124 

Young (1910) 




Densities of the liquid and saturated vapour: 


t° 

L. 

V. 


L. 

V. 


L. 

V. 


0 

0.93871 

0.0001 

110 

0.7996 

0.007446 

210 

0.6207 

0.06390 

Young (1910) 

10 

0.9268 

0.0002 

120 

0.7852 

0.009569 

220 

0.6938 

0.07812 

,, 

20 

0.9151 

0.0003 

130 

0.7705 

0.01214 

230 

0.5635 

0.09662 

,, 

30 

0.9032 

0.0005 

140 

0.7553 

0.01529 

240 

0.5220 

0.1236 


40 

0.8912 

0.0007 

160 

0.7390 

0.01906 

245 

0.4976 

0.1418 


50 

0.8790 

0.0011 

160 ! 

0.7221 

0.02:156 

250 

0.4665 

0.1675 


60 

0.8665 

0.0016 

170 

0.7045 

0.02907 

253 

0.4401 

0.1890 , 


70 

0.8537 

0.002331 

180 

0.6856 

0.03562 

255 

0.4151 

0.2118 i 


80 

0.8408 

0.003199 

190 

0.6667 

0.04320 

256 

0.3892 

0.2294 ! 


90 

100 

0.8273 

0.8137 

0.004301 

0.006714 

200 

0.6445 

0.05236 

257.4 

0.3124 

0.3124 1 



Bectilinear diameter: 0.4696 — 0.0005921 t® — 0.0000000729 Young (1910) 
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Saturated vapour pressure: 



pmm 


p mm 

• 

p mm 


p mm 


-10 

11.56 

70 

648.0 

150 

4830 

230 

20000 

Young (11 

0 

21.9 

80 

771.0 

160 

6957 

240 

23325 

>> 

10 

38.86 

90 

1046.0 

170 

7245 

245 

26116 

9 } 

20 

66.2 

100 

1406 

180 

8737 

260 

26997 


30 

107.8 

110 

1864 

190 

10420 

263 

28205 

99 

40 

169.3 

120 

2406 

200 

12380 

255 

29066 

1 

60 

256.7 

130 

3071 

210 

14625 

256 

29446 

i 

! >» 

60 

380.3 

140 

3888 

220 

17160 

257.4 i 

1 

30032 



Boiling point 


79°65 and 79°70 

Young and Thomas (1893) and Young (1910) 

79'='70 

Thorpe and Rodger (1897) 

79°86 

Lecat 


Freezimj point: —87®5 Timmermans 


Constants of state 

Density 



d 



d 


0 

0.93871 

Young (1910) 

9.13 

0.9278 

Prytz (1880) 

10 

0.9268 


20 

0.9148 

SchjXnberg (1934) 

20 

0.9161 


0 

0.93874 

(sample A) Young and Thomas 

30 

0.9032 


18.5 

0.91700 

„ „ (1893) 




0 

0.93868 

(sample B) „ 




16.4 

0.91945 

99 99 


Viscosity: Thorpe and Roger (1897) 


t° 

Y)- 106 


Y] ' 106 1 


Y)*106 

0.38 

678.8 

29.62 

409.8 

60.38 

302.8 

9.73 

614.2 

38.66 

' 374.6 

68.47 

281.1 

16.79 

472.6 

46.59 

347.7 

75.85 

263.7 

23.46 

436.8 

52.66 

325.5 
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Refractive index 


t° 

Ha 

D 

H/J 

Hy 


9.7 

20 

1.37616 

1.3823 

1.3775 

1.38132 

1.38482 

Prytz (1880) 

SchjXnberg (1934) 


Heat constant 


Flmt of combustion 18°5 -> 20° (c®) 6091.5 cal 15°/g 


SCHJANBERO (1934) 


ETHYL PROPIONATE C 2 H 5 . CO^C^Hji 

Constants: B.E. (1930). — Polyphasic equilibria 

Critical constants 
t° cr. 

272.9 


p cr. mm 

d cr. 


25217 

0.2965 

Young (1910) 


Densities of the liquid and saturated vafour: 


t° 

L. 

V. 


L. 

V. 

t° 

L. 

V. 


0 

0.9124 

0.00005 

no 

0.7823 

0.004748 

210 

0.6243 

0.04464 

Youi> 

10 

0.9011 

0.0001 

120 

0.7692 

0.00620 

220 

0.6027 

0.06435 


20 

0.8901 

0.0002 

130 

0.7548 

0.00800 

230 

0.5784 

0.06667 


30 

0.8791 

0.0003 

140 

0.7413 

0.01024 

240 

0.6601 

0.08230 


40 

0.8672 

0.0004 

160 

0.7267 

0.01292 

250 

0.5181 

0.1030 


60 

0.8557 

0.0006 

160 

0.7115 

0.01616 

260 

0.4744 

0.1337 


60 

0.8440 

0.0009 

170 

0.6958 

0.02004 

266 

0.4459 

0.1562 


70 

0.8320 

i 0.0013 

180 

0.6796 

0.02469 

268 

0.4227 

0.1751 


80 

0.8201 

! 0.0019 

190 

0.6626 

0.03012 

270 

0.4018 

0.1957 


90 

100 

0.8077 

0.7961 

0.002674 

0.003580 

200 

i 0.6443 

0.03676 

272.91 

1 

0.2965 

0.2965 ' 

1 



Rectilinear diameter: 0.4564 — 0.0005644 t° — 0.0000000784 t°* Young (1910) 
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Saturated vafour 'pressure: 



p mm 


p mm 


p mm 

t" 

p mm 


0 

8.30 

80 

403.6 

160 

3657 

240 

15425 

Young (1910) 

10 

15.65 

90 

569.6 

170 

4505 

250 

17970 


20 

27.75 

100 

785.0 

180 

5487 

260 

20825 


30 

47.75 

110 

1048 

190 

6619 

265 

22400 


40 

77.90 

120 

1386 

200 

7934 

268 

23415 


60 

123.0 

130 

1801 

210 

9456 

270 

24105 


60 

188.0 

140 

2316 

220 

11195 

272.9 

25217 


70 

279.9 

150 

1 2920 

I 

230 

13145 





Boiling point : 


99°0 

dt 

dp 

99°10 

99°2 



(10 mm): 0°43 Young and Thomas (1893) and Young (1910) 

0°42 B.E. (1930) and Lecat (passim) 

Brown (1903) 


Freezing point: -73°85 Timmermans 


Constants of state 


Density 


t° 

d 


1 

1 

d 


0 

0.91251 

B.E. (1930) 

! 0 

0.91251 

Young and Fortey (1903) 

16 

0.89674 


0 

0.91245 

Timmermans (1910-12) 

30 

0.87903 


0 

0.91238 

Elsasser (1883) 

0 

0.91238 

(sample A) Young and Thomas (1893) 

16.65 

0.89376 


,, 



0 

0.91242 

(sample B) 

fp 



17.7 

0.89259 






Viscosity, Surface tension 



1 1) • 10» 

j 

y 


15 

564 

15 

24.83 

B.E. (1930) and Hennaut-Roland i 

30 

473 

20 

24.27 

pp 



30 

23.16 

*> 
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Refractive index 


15 

dn 

dt 


Her. 

Ha 

Hey. 

Heg. 


Hcv. 

1.38401 

1.38442 

1.38643 

1.39017 

1.39109 

1.39402 

0.00047 

47 

46 

47 

48 

48 


liy 

1.31)504 

4S 


n-PROPYL PROPIONATE . COg^fc-Cgll^ 


Constants 


Boiling point 


122°2 

Elsasser (1881) 

122°6 

Brown (1903) 

122°3 

Pawlewski (1882) 

123^^0 

Lecat 

122''6 

Gartenmeister (1886) 

i 



Freezing point: —75° Timmermans 


Density Viscosity 


t'" 

d 



7) • lOIS 


0 

0 

20 

0.90192 

0.9022 

0.8816 

Elsasser (1881-83) 
Gartenmeister (1886) 

„ (1890) 

20 

686 

Gartenmeister (1890) 


Refractive index 


t° 

Her. 

Ha j Hey. 

Heg. 

H^ 

Hebl. 

Hev. 

Hy 


14.96 1.39377 

i 

1.3940611.39006 

1 1 

1.39987 

1.40080 

1.40177 

1.40359 

1.40472 

Eykman(1919) 


Heat of combmtion 


18°5 ->20'" (c,,) 7291.4 cal 157g 


SCHJANBERG (1934) 


/50-BUTYLPROPIONATE: CaH 6 .C 02 CH 2 CH(CH 3 ) 2 : boiling point and Elsasser 

(1881-83); boiling pointy density and refractive index: Munch (1926); boiling point, density, 
refractive index and heat of combustion: Schjanbbbg (1934-35); boiling point and density: 
Lecat. 

The other butyl and amyl compounds have not been well studied. 
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Constants 

Boiling point: 
dt 

— (10 mm): 
dp 


PROPIONATES 


w-HEXYL- 

CjHs.CO^n-CeHia 

Gisseleire (1935) 
190°0 


n-HEPTYL. 

CaHs.CO.n-C^His 

Bilterys (1935) 
210°04 


n-OCTYL- 

CjHg.COan-CgH^ 

Gisseleire (1935) 
227°93 


0°67 


Freezing point: 


-57°5 


-50^9 


-4P6 


Density: 0° 


0.88761 


15° 0.87423 

30° 0.86093 


0.88492 

0.8845 Garten- 
meister (1886) 
0.87211 
0.85937 


0.88271 

0.8832 Gartbn- 
MEISTBR (1886) 
0.87044 
0.85812 


Viscosity t) • 10 ®: 15° 
30° 


1377 

1057 


1718 

1309 


2128 

1581 


Surface tension: 15° 
20 ° 
30° 


27.28 

26.75 

25.67 


28.17 

27.68 

26.71 


Refractive index: 15° 


dn 

dt 


dn 

dt 


dn 

dt 


Her. 

Ha 

Hey. 

Heg. 

H/? 


1.41359 

1.41389 

1.41621 

1.42144 


0.00040 

40 

40 

40 


1.41745 

1.41783 

1.42005 

1.42418 

1.42523 


0.00038 

38 

39 

40 
40 


1.42185 0.00037 

1.42209 36 


1.42871 37 

1.42951 36 


5CC-BUTYL, AMYL, HEXYL, HEPTYL, OCTYL, UNDECYL PROPIONATES: 
C 2 H 5 .CO 2 «ec.-C 4 H 9 , C 5 H 11 , CgHjj, C 7 H 16 , CgHiy, CuH^a: Pickard and Kenyon (1914) 
and Dunstan, Thole and Benson (1914). 


METHYL w-BUTYRATE . COgCHg 


Constants* — Polyphasic equilibria 

Critical constants 


t° cr. 

1 

p cr. mm 

d cr. 


281.3 

26055 

0.3002 

Young (1910) 
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Densities of the liquid and saturated vafour 


t° 

L. 

V. 


L. 

V. 


L. 

V. 


0 

0.92006 

0.00004 

no 

0.7945 

0.004374 

220 

0.6251 

0.04831 

Young (1910) 

10 

0.9093 

0.0001 

120 

0.7816 

0.005708 

230 

0.6018 

0.05848 

20 

0.8984 

0.0001 

130 

0.7685 

0.007353 

240 

0.5773 

0.07143 


30 

0.8773 

0.0002 

140 

0.7551 

0.009294 

250 

0.5505 

0.08696 


40 

0.8760 

0.0003 

150 

0.7415 

0.01168 

260 

0.5166 

0.1091 


50 

0.8649 

0.0005 

160 

0.7270 

0.01459 

270 

0.4721 

0.1416 


60 

0.8535 

0.0008 

170 

0.7122 

0.01807 

275 

0.4386 

0.1691 


70 

0.8422 

0.0012 

180 

0.6964 

0.02215 

278 

0.4100 

0.1948 


80 

0.8308 

0.0017 

190 

0.6800 

0.02699 

280 

0.3812 

0.2201 


90 

0.8188 

0.0024 

200 

0.6633 

0.03268 

281.3 

0.3002 

0.3002 


100 

0.8068 1 

0.0033 

210 

0.6448 

0.03968 






Rectilinear diameter: 0.4601 ~ 0.0005430 — 0.0000000906 t°2 Young (1910) 


Saturated vapour pressure: 


t° 

p mm 


p mm 


p mm 

t° 

p mm 

0 

7.30 

80 

361.4 

160 

3328 

240 

14230 

10 

13.80 

90 

507.0 

170 

4111 

250 

16550 

20 

24.55 

100 

700.7 

180 

5020 

260 

19185 

30 

41.95 

no 

941.0 

190 

6063 

270 

22160 

40 

69.20 

120 

1248 

200 

7287 

275 

23795 

50 

109.65 

130 

1627 

210 

8684 

278 

24820 

60 

167.5 

140 

2100 

220 

10285 

280 

25560 

70 

250.3 

150 

2657 

230 

1 

12105 

281.3 

26055 


Young (1910) 


Boiling point 


102'’66 


Lecat 

102'’67 


Thorpe and Rodger (1897) 

102°75 

(sample B) 

Young and Thomas (1893) and Young (1910) 

102°8 

( A) 



Freezing point: ~84®8 Timmermans 

Constants of state 


Density 



d 



d 


0 

0.91994 

(sample A) 

0 

0.92016 

(sample C) Young and Thomas 

13.3 

0.90577 


16.0 

0.90.303 1 

(1893) 

0 

0.92010 

(sample B) 

0 

0.92003 I 

(sample D) 

14.1 

0.90516 

99 

16.7 

0.90216 1 
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ALIPHATIC OXYGENATED DERIVATIVES 


Viscosity 



1) • 10» 



ri • 106 


0.30 

755.1 

Thorpe and 

79.46 

305.7 

Thorpe and Rodger 

10.45 

652.8 

Rodger (1897) 

90.63 

276.8 

(1897) 

20.38 

572.8 


98.28 

259.2 


30.64 

505.0 

>1 

25 

546 

Kurnakow (1924) 

40.58 

450.3 


50 

374 

»» 

50.30 

405.8 


70 

312 1 

,, 

60.21 

366.8 


25 

541.5 

Dunstan, Thole and Benson 

71.35 

329.5 


50 

407 

(J914) 




50 

374 

Kurnakow, Perelmutter and 





1 

1 Kanow (1916) 


ETHYL n-BUTYRATE . CO 2 C 2 H 5 


Constants: B.E. (1932) 
Boiling point 


121°5 

Lecat (passim) 

121“66 

B.E. (1932) 

121°7 

Pawlewski (1882) 


Freezing point: —100°8 


Density 



d 



d 


0 

0.89998 

B.E. (1932) 

25 

0.8736 

Kurnakow (1924) and Kurnakow, 

15 

0.88440 




Perelmutter and Kanow (1916) 

30 

0.86871 


60 

0.8468 





70 

0.8279 


0 

0.89967 

ElsXsser (1881-83) 




25 

0.8744 

Baker (1913) 
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Viscosity 



7)* W 



7) • lOI* 


26 

628 

Kurnakow (1924) 

15 

711 

B.E. (1932) 

50 

466 

,, 

30 

595 


70 

380 

,, 

25 

635 

Dunstan, Thole and Benson 

25 

1 

625.3 

Baker (1913) 

50 

458 

(191 


Surface tension 



y 

1 


y 


15 

25.09 

B.E. (1932) 

1 

20 

24.54 

Richards and Coombs 

20 

24.58 

,, 



(1915) 

30 

23.26 

- 

_i 




Refractive index 



Her. 

Ha 

! D 

1 

1 Hey. 

Heg. 

lip 

Hev. 

1 Hy 

i 

15 

dn 

1.39231! 

! 1.39261 

i 


1.39475 

1.39861 

1.39946 

1.40254 

1.40440 

B.E. (1932) 

di 

0.00046 

47 

_ 1 

47 

48 

48 

49 

47 


20 

— 

1.39038 

1.3928 

— 

— 

1.38698 

— 

1.40069 

Schjanberg 

(1934-35) 


w-PROPYL n-BUTYRATE w-CaH^.COa n-CgH^ 

Boiling point: Lecat (passim), Schiff (1884), Brown (1903), Eykman (1919) and Paw- 
LEWSKi (1882); density: Eykman (1919) and Gartenmeister (1890); viscosity: Garten- 
MEiSTER (1890); refractive index: Eykman (1919); surface tension: Schiff (1884); boiling 
point and density: Elsasser (1881-83); boiling point, density diJid refractive uirfex; Munch 
(1926); boiling point, density, refractive index and heat of combustion: Schjanberg (1934-35). 

/^o-PROPYL and n-BUTYL n -BUTYRATES: w-CgH,. C02CH(CH3)2 and . C027i-r4H,. 

Boiling point, density, refractive index and heat of combustion: Schjanberg (1934-35). 

n-BUTYL n-BUTYRATE: boiling point and density: Munch (1926). 

/^o-BUTYL n-BUTYRATE: n-C3H,.COaCH2CH(CH3)2. Critical ternperafure. boiling point and 
heat of vaporisation: Brown (1903-06); boiling point and demity: ElsXsser (1881-83); 
boiling point: Lecat; boiling point and density: Munch (1926); boiling point, density, 
refractive index and heat of combustion: SchjXnberg (1934—35). 
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ALIPHATIC OXYGENATED DERIVATIVES 


Constants 

Boiling point: 


— (10 mm): 
dp 


Freezing point: 


Density: 

0 ° 


0 ° 


15° 


30° 

Viscosity yj • 10 ® 

15° 


30° 

Surface tension: 

15° 


20 ° 


30° 

Refractive index: 

15° 


• He r. 

Ha 
Hey. 
Heg. 
HiS 


Bilterys (1935) 
207°88 


0°52 

--78°0 

0.8824 Garten- 
MEISTER (1886) 
0.88214 
0.86944 
0.85670 

1678 

1284 



dn 


dt 

1.41620 

0.00038 

1,41601 

39 

1.41875 

39 

1.42295 

40 

1.42406 

41 


225°87 


0°55 

-57°5 


0.88010 

0.86782 

0.86549 

2064 

1553 



dn 


It 

1.42010 

0.00036 

1.42050 

36 

1.42279 

37 

1.42709 

39 

1.42802 

39 


244°1 


- 55°6 


0.87875 

0.86686 

0.85492 

2491 

1852 


27.65 

27.05 

26.01 



dn 


~dt 

1.42396 

0.00034 

1.42443 

34 

1.42674 

35 

1.43080 

34 

1.43192 

35 


• 

n-BUTYRATES 


n-HEXYL- 

n-HEPTYL- 

n-OCTYL- 


n-CgHy.CO, n-CeHia 

n-CgH^.CO, n-C^Hie 

n.C3H..CO, n-CgHiy 


Bilterys (1935) 


Gisseleire (1935) 


aec-BUTYL, AMYL, HEXYL, HEPTYL, OCTYL, UNDECYL n-BUTYRATES: 
n-CjH^ .CO, «ec.-C 4 H„ C^Hu, C,Hi„ C^Hi,, CgHj,, CnH,,: Pickard and Kenyon (1914) 

METHYL iso-BUTYRATE (CH3)2CH.C02CH3 

Constants. — Polyphasic equilibria 

Critical constants 


t° cr. 

p cr. mm 

1 

d cr. 


267.55 

25740 

0.3012 

Young (1910) 
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Densities of the liquid and the saturated mjiour 


t'* 

L. 

V. 


L. 

V. 


L. 

V. 


0 

0.91131 

0.00007 

110 

0.7815 

0.005882 

220 

0.5961 

0.06289 

Young (1910) 

10 

0.9003 

0.0001 

120 

0.7680 

0.007628 

230 

0.5960 

0.07722 

20 

0.8890 

0.0002 

130 

0.7539 

0.009718 

240 

0.5386 

0.09615 


30 

0.8776 

0.0004 

140 

0.7396 

0.01224 

260 

0.5021 

0.1218 


40 

0.8662 

0.0006 

160 

0.7248 

0.01533 

256 

0.4735 

0.14.37 


60 

0,8546 

0.0009 

160 

0.7095 

0.01903 

260 

0.4495 

0.1623 


60 

0.8431 

0.0013 

170 

0.6933 

0.02346 

263 

0.4258 

0.1838 


70 

0.8312 

0.0018 

180 

0.6767 

0.02869 

265 

0.4036 

0.2033 


80 

0.8192 

0.0025 

190 

0.6593 

0.03490 

266.5 

0..3790 

0.2268 


90 

0.8069 

0.003361 

200 

0.6411 

0.04228 

267.55 

0.3012 

0 .:K)12 


100 

0.7945 

0.004472 

210 

0.6200 

0.05141 



i 



Rectilinear diameter: 0.4558 — 0.0005593— 0.0000000689 Young (1910) 


Saturated vapour pressure 



p mm 


p mm 


p mm 


p mm 


-10 

6.22 

70 

355.2 

150 

3418 

230 

14700 

Young (1910) 

0 

12.15 

80 

505.0 

160 

4248 

240 

17190 


10 

22.40 

90 

707.0 

150 

5196 

250 

19925 


20 

38.90 

100 

862.0 

180 

6291 

256 

21740 


30 

65.45 

110 

1270.0 

190 

7557 

260 

23030 


40 

104.70 

120 

1662.0 

200 

9011 

263 

24080 


50 

162.0 

130 

2142.5 

210 

10690 

265 

24780 


60 

243.8 

140 

2733 

220 

12570 

266.5 

25345 


23.0 

48 

51.1 

172 

76.1 

445 

102.5 

1035 

Schumann 

26.0 

56 

57.3 

221 

80.6 

520 

105.9 

1137 


32.3 

75 

61.9 

264 

84.4 

592 

108.7 

1242 

!! (1881) 

37.5 

94 

65.6 

306 

87.6 

658 

111.1 

1316 


41.6 

113 

69.3 

348 

91.0 

734 

112.7 

1370 


44.6 

130 

72.3 

387 

99,7 

946 





Boiling point 


92°26 

Thorpe and Rodger (1897) 

92°3 

ElsXsseb (1883) 

92°3 

df 

92°4 

SCHIFF (1884) 


— (10 mm): 0®42 Young and 
dp 

92°4 

Brown (1903) 


Thomas (1893) and Young (1910) 

92°5 

Lecat 


Freezing paint: — 87°7 Timmermans 
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ALIPHATIC OXYGENATED DERIVATIVES 


Constants of state 

Density 



d 



d 


0 

10 

0.91131 

0.9003 

Young (1910) 

30 

0.8776 

Young (1910) 

20 

0.8890 


0 

0.91118 

ElsXsser (1881) 


Viscosity 



7]- 10® 


7)* 10® 


T) • I0‘ 


0.29 

668.9 

35.81 

431.7 

76.22 

303.7 

Thorpe and Rodger 

9.40 

591.5 

44.66 

393.3 

79.77 

281.3 

(1897) 

18.12 

28.98 

529.9 

466.0 

52.65 

62.72 

363.1 

328.9 

1 

88.85 

i 

258.9 



ETHYL i^o-BUTYRATE (CH3)2CH. 


Constants 


Boiling point 


109°8 

Brown (1903) 

110°1 

Lecat (passim) 

109°9 

SCHIFF (1886) 

110°1 

ElsXsser (1881-83) 

110°0 

Richards and Mathews (1908) 

110°2 

ScHiFF (1883-84) 


Density Viscosity 



d 


1 

7J • 10® 


0 

0.890367 

Elsasser (1881-83) 

1 20 

601 

Gabtenmeistek (1890) 

20 

0.8662 

Gartenmeister (1890) 

25 

557 1 

I’HOLK (1914) 


Surface tension 



Y 


6.2 

24.79 

SCHIFF (1884) 

20 

23.26 

Richards and Mathews (1908) 


Refractive index: Marsden and Evans (1937) 
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750-propyl iso-BUTYRATE (CH 3 ) 2 GH . C02CH(CH3)2 

Constants: Y^oung and Fortey (1902) 


Saturated valour fressure 


t° 

p mm 


p mm 


p ram 


p mm 

10 

6.55 

80 

201.1 

140 

1290 

200 

4742 

20 

11.95 

90 

289.4 

150 

1649 

210 

5700 

30 

20.9 

100 

406.0 

160 

2096 

220 

6785 

40 

35.05 

no 

553.4 

170 

2612 

230 

8058 

60 

89.0 

120 

743.9 

180 

3216 



70 

136.0 

130 

994 

190 

3916 




Boiling point: 120°76 


Density 



1 

d 

* 

0 

0.86867 

(sample A) 

0 

0.86874 1 

(sample B) 

21.35 

0.84708 



n-PROPYL and w-AMYL wo-BUTYRATES; ELSiCssEE (1881—83). 


760-BUT YL i50-BUT YRATE (CH3)2CH. CO^CH ^. CH(CH3)2 

Constants 

Critical temperature: 328°74 Brown (1906) 


Saturated vapour pressure: Schumann (1882) 


t° 

p mm 




p mm 


p mm 

65.3 

43 

90.6 

122 

117.3 

315 

144.7 

730 

69.1 

50 

94.0 

140 


347 

150.7 

843 

74.7 


97.8 

161 

124.8 

398 

154.3 

928 

77.3 

70 


178 

128.0 

441 

159,8 

1067 

81.2 

82 

105.8 

214 

136.4 

572 

165.0 

1217 

85.8 

100 

109.4 

243 

141.6 

662 

168.1 

1310 


Timmermans 28 
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ALIPHATIC OXYGENATED DEKIVATIVES 


Boiling point Freezing point 


148°6 

Lecat 

-80°7 1 


148°65 

Timmermans 

... 1 

j Timmermans 


Density 


t° 

d 

0 

0.87496 


Elsasser (1881-83) 



w-VALERATES 


n-HEXYL- 

n-C^He.COan-CeHjs 


Constants 

Boiling point: 


dt 


(10 mm) 


dp 

Freezing point: 


Bilterys (1935) 
226°30 

0°55 

~-63°l 


n-HKPTYL- 

. 002W“0'7Hj5 

Bilterys (1935) 
245°21 

0^58 

-46'’4 


w-OCTYL- 

W-C4H9. COgn-Cj^Hiy 


Gisseleire (1935) 

26r6 

-42°5 


Density: 0° 

0° 

15° 

30° 


0.8796 Garten- 
MBISTER (1886) 
0.87992 
0.86765 
0.86524 


0.8785 Garten- 
MEISTER (1886) 
0.87830 
0.86625 
0.85426 


0.87712 

0.86541 

0.85361 


Viscosity 7 ) * 10®: 15° 
30° 


1974 

1490 


2414 

1787 


2908 

2099 


Surface tension: 15° 
20 ° 
30° 


28.92 

28.32 

27.07 


Befrcuitive index: 15° 

Her. 

Ha 

Hey. 

Heg. 

H/5 


1.42028 

1.42142 

1.42286 

1.42711 

1.42809 


dn 

~dt 


dn 

dt 


dn 

dt 


39 

38 

39 
38 


1.42369 

1.42395 

1.42635 

1.43061 

1.43163 


0.00037 

36 
38 

37 

38 


1.42727 

1.42743 

1.43784 


0.00037 

36 

36 
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METHYL-, ETHYL-, and w-PROPYL-n VALERATES; n-C^He-COaCHg, W-C 4 H 9 .CO 2 C 2 H 5 , 
n-C 4 H 9 .COawC 3 H 7 : Boiling point and density: Elsasser (1881“83); Boiling point, freezing 
point, density and viscosity: Gartenmeister (1886-90). (W-C 4 H 9 .COaCaHg); Boiling point: 
Lecat. 

^j^’.c-BUTYL, AMYL, HEXYL, HEPTYL, OCTYL, UNDECYL n-VALERATES: 
n-C 4 H{,.C 02 sec-C^Hg, CgHn. OgHja, C^Hig, CsH^, C 11 H 23 : Pickard and Kenyon (1914). 


ETHYL TRIMETHYLACETATE . COgCgH^ 

Constants: Howard, Hears, Fookson, Pomerantz and Brooks (1947) 


Boiling point: 


llS^SS (10 mm): 0°458 
dp 


Freezing point: —89°55 

Density: 20° 0.85467 25° : 0.84952 

Refractive index: n*,*’; 1.39061 n‘^^° 1.38821 0.00048 


METHYL n-CAPROATE w-CgHu.COaCHg 

Constants: Bilterys (1935) 


Boiling point: 151°25 (10 mm): 0°48 


Freezing point: —71°0 


Density Viscosity 



d 



YJ- 10® 


■ 

0 

15 

30 

0.90327 

0.88932 

0.87528 


15 

30 

936.2 

771.2 



Refractive index 



Her. 

Ha 

Hey. 

Heg. 

H/S 

r ■" 
1_ 

15 

dn 

dt 

1.40454 

0.00039 

1.40488 

38 

1.40699 

38 

1.41104 

40 

1.41200 

42 

1 

_ 
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ALIPHATIC OXYGENATED DEEIVATIVES 


w-CAPROATES 


n-PROPYL- 

n-BUTYL. 

n-CjH„.CO,nC,H, 

n-C5Hii.C02nC4H2 


W-AMYL. 

n-C5Hii.C02nC5H, ^ 


G>n8tatits: Bilterys (1935); Hoback, Parsons and Bartlett (1944) (2) 


Boiling point: 

187°15 


207°74 


226°16 


dt ^ 

~ (10 mm) 

dp 

0°61 

1 


0°62 


0°53 


Freezing point: 

1 

1 -74°0 


-63°1 


‘-50°0 



--68°7 (2) 

-64°3 (2) 

-47°0 (2) 

Density: 0 ° 

0.88508 

0.88216 

0.88001 

16° 

0.87142 

0.86953 

0.86761 

30° 

0.85872 

0.85685 

0.86526 

0 ° 

0,88470 (2) 

0.8821 ( 2 ) 

0.8801 ( 2 ) 

25° 

0.8632 (2) 

0.8623 (2) 

0.8612 ( 2 ) 

Viscosity 73 • 10*^ 15° 

1364 


1626 


1980 

30° 

1060 


1263 


1495 

Refractive index: 16° 


dn 


dn 


dn 

di ‘ 

Her. 

1.41146 

40 

1.41613 

39 

1.42019 

38 

Ha 

1.41179 

40 

1.41651 

39 

1.42054 

38 

Hey, 

1.41401 

40 

1.41877 

40 

1.42280 

39 

Heg. 

1.41816 

41 

1.42295 

41 

1.42699 

39 

H^ 

1.41914 

41 

1.42400 

42 

1.42809 

40 

1 


ETHYL-n-CAPROATE w-CsHu.COgCgHg 


Constants: Simon (1929) 

Boiling foint Freezing foint 


16707 1 

Lecat 

-67°6 

Simon (1929) 

167'’86 

Simon (1929) 

~67°6 

Van Bellinghen (1938) 


t° 

d 


1 

7)-10* j 


0 

0.88956 

Simon 

15 

1098 

1 SmoN (1929) 

16 

0.87583 

' (1929) 

30 

871 


30 

0.86196 


25 

929 

Donstan, Tholb and Bbhson (1914) 
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Refractive index 


t° 

He r. 

Ha 

D 

Hey. 

Heg. 

H^ 

He V. 

Hy 

15 

! 

: 1.40738 

1.40763 

1.40971 

1.40985 

1.41382 

1.41480 

1.41796 

1.41907 

25 

1.40317 

1.40342 

1.40544 

1.40559 

1.40957 

1.41055 

1.41363 

1.41475 

dn i 

dt 

0.00042 

42 

43 

44 

43 

43 

43 

43 


n-CAPROATES 


Constants 


Boiling point: 

Freezing point: 

Density: 0° 

15° 
30° 
0 ° 


Viscosity • 10® 15° 

30° 


n-HEXYL- 

n-CgHn.COan.CeHia 


Bilterys (1935) 

245°43 

-55°25 

0.87823 

0.86617 

0.86414 


2391 

1767 


w-HEPTYL- 

w-CgHii .COn-gC^Hig 


260°97 

-34°4 

0.87690 

0.86508 

0.86330 

0.8768 Garten- 
MEISTER (1886) 

2896 

2101 


w-OCTYL- 


Gisseleire (1935) 

275°2 

--28°4 

0.87682 

0.86418 

0.85259 


3451 

2494 


Bilterys (1935) 


Surface tension: 15° 
20 ° 
30° 


28.59 

28.14 

27.24 


Refractive index: 16° 

He r. 
Ha 
Hey. 
Heg. 


dn 

dt 


dn 

dt 


dn 

~dt 


1.42391 

1.42418 

1.42637 

1.43054 

1.43165 


0.00040 

39 

39 

40 
40 


1.42669 

1.42706 

1.42934 

1.43358 

1.43459 


0.00036 

36 

37 
37 
37 


1.42999 

1.43011 

1.42266 

1.43687 

1.43788 


0.00034 

34 

34 

34 

34 


n-NONYL, UNDECYL, DODECYL, TRIDECYL, TETRADECYL, PENTADECYL 
».CAPROATES: Hoback, 

Parsons and Bartlett (1944). 

«ec-BUTYL, HEXYL, HEPTYL, OCTYL, NONYL w-CAPROATES: n^C^K^i.COrsecCJl^ 
CjHja, C 7 H 15 , CgHj^, CaHjj: Pickard and Kenyon (1914). 
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ETHYL OENANTHATE w-CgHig. CO^Hs 

Constants 

Boiling point 

188°55 ^ (10 mm): 0^54: Gisseletre (1935) 

dp 

188°6 Deffet (193J) 


Freezing point 


- 66°1 


Deffet (1931) 


— 66°3 Gisseleirb (1935) 


t® 

d 



d 


0 

0.88619 

Deffet (1931) 

0 

0.88622 

Gisseleire (1935) 

15 

0.87297 


15 

0.87297 

ft 

30 

0.85968 

ft 

30 

0.85973 

ft 

0 

0.8860 

Gartenmeister (1886) 





Viscosity 


t® 

7J- 106 


t»j 

TJ’IO® j 


is; 

30^ 

1388 

1071 

Deffet (1931) 

15 

:io 

1355 

1050 

Gisseleirb (1935) 


Surface tension 



y 



y 


16 

27.02 

Hennaut-Roland and Lek 

15 

26.91 

Gisseleirb (1935) 

20 ‘ 

26.43 

„ (1931) 

20 

26.43 

30 

25.45 


30 

25.46 

i ft 
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Refractive index 



He r. 

’ Ha 

Hey. 

Heg. 


He V. 

Hy j 


15 

1 

1.412861 

1.41321 

1.41540 

1.41947 

1.42050 

1 

1.42351 

1.42486 

Deffet (1931) 

dn 

0.00043 

] 

42 

43 

43 

44 

45 

44 

tt 

]5 

1.41289 

1.41312 

1.41537 

1.41956 

1.42059 

— 

— 

Gisseleieb (1935) 

dn 

Jt 

0.00040 

1 

40 

40 

39 

40 

— 

1 - 

i_ 



OENANTHATES 


. 

METHYL- 

n-PROPYL- 

n-BUTYL- 

1 »-AMYL- 

1 

1 

n.C,H,3.COjCH3 

nCfiHjg.COgn-CsH; 

?i-C6Hj3.C02n-C4H9 1 

1 . C02W-C5H2 j 

Constants: 

Bilteeys (1935); 

Hoback, Parsons and Bartlett (1944) (2) 


B.P. 

173°80 


207°94 


226°18 

i 

246°44 


--- (10 mm) 

dp 

0°60 


0°53 


0°55 


— 


F.P. 

~55°80 


-64°8 


~68°4 


-49°5 





~63°5 (2) 

-07°5 (2) 

-49°0 (2) 

T): 0° 

0.89802 

0.88266 

0.88034 

0.87850 

15° ! 

0.88459 

0.86982 

0.86796 

0.86634 

30° i 

0.87115 

0.85705 

0.85553 

0.85427 

QO , 

— 


0.8823 (2) 

0.8799 (2) 

0.8780 (2) 

25° 1 

— 


0.8610 (2) 

0.8592 (2) 

0.8580 (2) 

T • W: 15° 1 

• I 

1210 


1680 


1982 


2393 

30° 1 

947 


1285 


1495 


1769 

1 

n: 15° ; 


dn 


dn 


dn 


! dn 









He r. i 

1.41094 

40 

1.41641 

39 

1.42020 

40 

1.42361 

38 

Ha ! 

1.41125 

40 

1.41672 

39 

1.42056 

40 

1.42397 

; 38 

He V. : 

1.41334 

41 

1.41894 

39 

1.42280 

40 

1.42687 

38 

Heg. 1 

1.41752 

39 

1.42310 

40 

1.42698 

40 

1.43043 

38 

HjS 

1.41844 

39 

1.42408 

! 

40 

i 

1.42801 

40 

1.43155 

38 
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OENANTHATES 



n-HEXYL- 

w-HEPTYI.- 

w-OCTYL- 


»-C,H, 3 .CO,n.C,H„ 

»-C.Hi,.C 03 re-C,H ,5 

n-C,H, 3 .C 03 n.C 3 H„ 

Constants 

Bilterys (1936) 

Bilterys (1935) 

1 Gisseleike (1935) 

Boiling 'point: 

260°89 


277°21 


290°75 

1 


dt 







dp (JO mm): 

0°60 


0°62 


— ' 


Freezing point: 

-47°9 


-33°3 

! 

-21 °5 


Density: 0° 

— 


0.8760 Garten- 

' 





MEISTER (1886) 

1 


0° 

0.87681 

0.87566 

; 0.874 

72 

16° 

0.86607 

0.86420 1 

0.86341 

30° 1 

0.85327 

0.85277 1 

0.8a5200 

Viscosity yj • 10* 15° 

2870 

1 

3437 

3998 

30° 

2082 

2434 i 

1 

2846 

Surface tension: 15° 

— 


! 

j_ 


28.65 

20° 

— 




28.12 

30° 

— 


— 


27.05 

Befractive index: 15° 


dn 


1 dn 


; dn 


dt 


; dt 


dt 

Her. 

1.42675 

0.00039 

1.42918 

0.00035 

1.43215 

0.00032 

Ha 

1.42711 

38 

1.42948 

35 

1.432a52 

32 

Hey. 

1.42939 

38 

1.43183 

35 

1.43488 

32 

Heg. 

1.43361 

39 

1.43604 

36 

1.43925 

33 

H/9 

1.43472 

40 

1.43715 

36 

1.44026 

32 

i 


sec-BUTYL, HEXYL, HEPTYL, OCTYL, UNDECYL OENANTHATES: «-CeH, 3 .COj 
aee.-C^K,, C,H„, C-Hj,, C,Hi„ CnHjj: Pickard and Kenyon (1914). 


ETHYL n-CAPRYLATE w-C^His.COaCaHs 


Constanta: Deffet (1931) 


BoHing point Freezing point 


208°35 

Leoat 

a-43°l 

Deffet (1931) 

208°6 

Deffet (1931) 

a -43°2 
^ -69°2 

Van Bbllinghen (1938) 
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Density Viscosity Surface tension 


t° 

d j 

1 t° 

1 

Y)- 10® 

t° j 

y 


0 

0.88351 

16 

1722 

15 

27.39 ' 

Hennaut-Roland and Lek (1 

15 

0.87075 

30 

1321 

20 

26.91 


30 

0.85802 



30 

25.97 



Refractive index 


t° 

He r. 

Ha 

Hey. 

Heg. 

H/5 

He V. 

15 

1.41738 

1.41775 

1.41989 

1.42434 

1.42524 

1.42813 

dn 

dt 

0.00040 

40 

40 

40 

40 

41 


w-CAPRYLATES 


w-PROPYL- 

n-QHiR.COoW-aH- 


w-BUTYL- 

n-C7H,5*C02n.C4H, 


Constants: Hoback, Parsons and Bartlett (1944) (2) 

i Bilterys (1935) || Bilterys (1935) 


Boiling point: 
dt 

-r- (10 mm): 

dp 

Freezing point: 


Density: 0° 

16° 
30° 
0 ° 
25° 

Viscosity t) • 10®: 15° 
30° 

Surface tension: 15° 
20 ° 
30° 


Refractive index: 15° 

He r. 

Ha 

Hey. 

Heg. 

H^ 


I 226°43 


I -46°2 
! -45°0 (2) 


0.88230 
0.87000 
0.85773 
0.8820 (2) 
0.8616 (2) 

2198 

1654 



dn 


dt 

1.42084 

0.00036 

1.42120 

36 

1.42351 

37 

1.42770 

38 

1.42863 

37 


245°02 

0°58 

-41°9 
-43°0 (2) 


0.87880 
0.86671 
0.85479 
0.8786 (2) 
0.8584 (2) 

2442 

1805 


-- 

dn 

dt 

1.42381 

0.00037 

1.42418 

37 

1.42647 

37 

1.43083 

38 

1.43176 

38 


w-AMYL- 

n-C^His.CO.Ti.CsHii 


Gisseleire (1935) 
260°2l 


~34°8 
-34°5 (2) 


0.87714 
0.86525 
0.85345 
0.8770 (2) 
0.8562 (2) 

2916 

2097 

28.18 

27.80 

26.92 



1 dn 


i It 

1.42755 

0.00039 

1.42781 

36 

1.43019 

1 36 

1.43441 

1 36 

1.43521 

! 36 
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w-CAPRYLATES 



w-HEXYL- 

«-HEPTYL- 

! 71-OCTYL- 


n-C,H, 5 .C 09 n-C,H 4 , 

«-C,Hj5.C09«-C,Hi5 

n-C^Hjg. COgW-CgHiy 

Constants 

Bilterys (1935) 

I Gisseleire (1935) 

Gisseleire (1935) 

Boiling point: 

277°44 


290°6 


306°8 


(It 

-- (10 mm): 

(Ip 

0°62 

1 



— 


Freezing point: 

-30°6 

1 

i 

1 

-10°2 


-15°1 


1 

Density: 0° 

0.87564 

0.87472 

0.87403 

15° i 

0.86414 

0.86335 

0.86292 

.30“ 

0.85270 

1 

0.85204 

0.85172 

Viscosity 7] • 10^ 15° 

3445 

3981 

4825 

30° 

2453 

2828 

3684 

Surface tension: 15° 



28.76 

28.85 

20° 

— 


28.24 

28.29 

30° 

— 


27.28 

27.15 

Refractive index: 15° 

i 

dn 


dn 


dn 


dt 


dt 


dt 

Her. 

1.42965 

0.00037 

1.43220 

0.00032 

1.43417 

0.00033 

Ha 

1.43001 

37 

1.43256 

33 

1.43451 

33 

He y. 

1.43230 

37 

1.43492 

33 

1.43698 

33 

Heg. 

1.43668 

37 

1.43929 

33 

1.44125 

34 

up 

1.43769 

37 

1.44024 

33 

1.44225 

33 


For METHYL n-CAPRYLATE and PELARGONATE, there are no reliable data. 
«ec-BUTYL, HEPTYL, OCTYL n-CAPRYLATES: n-CjHjj.COj scc-CjH*, C,Hj„ CgHi, 
Pickard and Kenyon (1914). 

w-PROPYL, n-BUTYL, m-AMYL n-PELARGONATES; 

w-CjHij.COjn-CjH,, n-C 4 H 9 , w-CjHjj: Hobaok, Parsons and Bartlett (1944). 
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ETHYL n-PELARGONATE 

n-CgHj^.COAHg 


Constants: Deffet (1931) 


ETHYL w-CAPRATE 


Boiling point: 


Freezing point: 


Density: 


0 ° 

15° 

30° 


227°0 

227° Beown (1903) 
ft -36°7 

a - 55°0 Van Bellinghen 
P -3r)°8 (1938) 

y ~43°6 


244°9 
p -19°9 

P - 19°95 Van Bellinghen 
(1938) 

y -30T) 

a — 18°0 Hoerr, Harwood 
and Ralston (1944) 

/5-19°5 


0.888156 

0.86920 

0.85693 


0.88027 

0.86811 

0.85599 


Viscosity y\ • 10® 15° 

30° 


2106 

1572 


2624 

1873 


Surface tension : 15° 

20 ° 

30° 

Refractive index: 15° 

He r. 
Ha 
Hey. 
Heg. 

He V. 
Hy 


28.02 Hennaut-Roland 
and Lek (1931) 

27.57 

26.72 


1.42147 

dn 

dt 

0.00041 

1.42183 

41 

1.42415 

42 

1.42839 

41 

1.42944 

41 

1.43247 

42 

1.43367 

— 


1 

1 

i 

i 

1.42506 

dn 

lu 

0.00038 

1.42542 

38 

1.42771 

38 

1.43202 

39 

1.43307 

— 

1.43604 

39 

1.43723 

39 


ETHYL LAURATE: Eykman (1919). 

ETHYL w-UNDECOATE, w-DODECOATE (LAURATE) and n-TRlDECOATE: 
W-C 10 H 21 .CO 2 C 2 H 5 w-CjjHga.COaCgHj, W-C 32 H 25 .CO 2 C 2 H 6 : Melting point polynwrphism; 
Van Bellinghen (1938). 

5ec-BUTYL, AMYL, HEXYL, HEPTYL, OCTYL, NONYL, DECYL, UMTIECYL, 
DODECYL, TRIDECYL, w-PELARGONATES, w-UNDECOATES, az-DODECOATES 
(LAURATES): n-CsHj^.COaR, w-CjoHgj.COaR, W-C 31 H 23 .CO 2 R (R = alkyl): Pickard and 
Kenyon (1914). 

METHYL and ETHYL MYRISTATES: CjaHa?. CO 2 CH 3 and C 2 H 5 : Garner and Rush- 
BROOKE, (1927); Hoerr, Harwood and Ralston (1944). 

sec-BUTYL, HEXYL, HEPTYL, OCTYL, UNDECYL MYRISTATES: C 13 H 27 .CO 2 sef. 
C 4 H 2 , CflHia, C7H15, CaHi7, Pickard and Kenyon (1914). 
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ETHYL STEARATE . COgCgHg 


Melting 'point: 


St. form. 

Unst. form. 


33'^4 

30‘^9 

Van Bellinghen ( 1938 ) 

33°8 

3 ro 5 

Hoerr, Harwood and Ralston ( 1944 ) 


Melting curve: 


St. 

form. 


Unst. form. 


j 

p kg/cm* 


t" 1 

p kg/cm^ 


33.4 

1 

Deffet ( 1940 ) 

30.9 

1 

Deffet ( 1940 ) 

37.50 

192 

J, 

35.00 

184 

,, 

40.00 

318 

,, 

37.50 

307 

„ 

50.00 j 

780 

,, 

40.00 

428 


53.00 

925 

>» 

45.00 

683 

,, 

1 

1 


50.00 j 

927 

- 


The METHYL and ETHYL PALMITATES have not been studied carefully. 

n-PROPYL PALMITATE and STEARATE: C15H31.CO2n.C3H7 and C17H35.CO2 n-CgH,: 
Eykman ( 1919 ). 

^ec-BUTYL, HEXYL, HEPTYL, OCTYL, UNDECYL PALMITATES: CO^sec. 

C^H*, CeHi8, C7H15, C3H17, C11H23: Pickard and Kenyon ( 1914 ). 

^rec-BUTYL, HEXYL, HEPTYL, OCTYL STEARATES: n-Ci7H35.C02 C^H*, CeHja, 

C7H15, CgHi7: Pickard and Kenyon ( 1914 ). 


ETHYLENE GLYCOL DIACETATE or ETHYLENE DIACETIN 

(CHsCOa.CHj)^ 

Saturated vapour pressure, derhsity and refractive index: Taylor and Rinken- 
BACH (1926) Boiling point: Lecat. 

GLYCERIDES 

TRIBUTYRIN,TRICAPROIN and TRICAPRYLIN: (CH2C02R)2.CHC02R; (R=n-C3H7; 
R^n-CgHii; R=n-C7Hi5). Sohkij ( 1899 ) 

TRICAPRIN (CR^OO^n-C^K ^^)^. CHCOg^i-C^Hi^ 

Constants 

Freezing point 
31®0 


Loskit ( 1928 ) 
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Density 



1 

d 



d 


40 

0.9204 

JoGLEKAii and Watson 

40 

0.9205 

Scheij (1899) 

i 

60 

70 

80 

0.9059 

0.8986 

0.8913 

» (1928) 

60 

0.9057 


Viscosity 



7 )- 10‘ 



7 ) • 10* 


45 

1006 

1 

JoGLEKAR and Watson 

75 

625 

JoGLEKAR and Watson 

60 • 

777 

„ (1928) 

85 

551 

„ (1928) 

70 

688 

! 





Surface tension 



y 



y 


40 

28.7 

JoGLEKAR and Watson 

70 

26.6 

1 JoGLEKAR and Watson 

60 

27.3 

„ (1928) 

80 

25.9 

(1928) 


Refractive index 



RD 


Rd 


40 

1.44461 

60 

1.43697 

Scheij (1899) 


TRILAURIN C3H5(C02.w-CnH23)3 


Constants 

Melting point: 46®4 Scheij (1899) 


Density 



d 


t® 

d 


60 

70 

80 

0.8943 

0.8872 

0.8801 

JoGLEKAB and Watson 
„ (1928) 

60 

0.8944 1 

1 Scheij (1899) 
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Viscosity 


t° 

73* 10* 



YJ • 10‘ 


45 

2X98 

JoGLEKAR and Watson 

75 

911 

JoGLEKAR and Watson 

60 

1359 

(1928) 

80 

809 

(1928) 

70 

1030 


85 

T22 


Surface tension 


Refractive index 

t° 

y 

1 

1 

nj) 


60 

27.9 

JoGLEKAR and Watson 

60 

1.44039 

iScHEiJ (1899) 

70 

27.3 

,, (1928) 




80 

26.6 






a- and /3-MONOPALMITIN : C3H5(0H)2002W-Ci5H3i: Clarke and Stegeman (1940) 


TRIPALMITIN C3H5(C02n-CVl3i)3 


Constants 

Freezing 'point 


64°8 

Loskit (1928) 

es^i 

SCHEIJ (1899) 

66°5 

Guth (1903) 


Density 



d 



d 


70 

80 

0.8730 

0.8663 

JoGLEKAR and Watson 
„ (1928) 

1 80 

1 

1 

0.8657 

ScHEiJ (1899) 

Viscosity 






73 • 105 



T) • 10 ® 


70 

1679 

JoGLEKAR and Watson 

80 

1292 

JoGLEKAR and Watson 

75 j 

1467 

„ (1928) 

85 

1144 

(1928) 

Surface tension 


Refractive index 



* 

1 

nj) 


70 

80 

' 28.3 

27.6 

JooEEEAB and Watson 

(1928) 1 

80 

1.43807 

ScHEW (1899) 
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ETHYL CARBONATE CO^{G^K 

Constants: B.E. (1930) 

Boiling foint * Freezing 'point 


5/2 


126°5 

126^8 


dt 


— (10 mm) : 0 42 Lecat 
dp 

„ 0°42 B.E. (1930) 

-43°0 


B.E. (1930) 


Density 



d 



d 


0 

15 

30 

0.99707 

0.98043 

0.96393 

B.E. (1930) 

25 

0.96926 

Bowden and Butler 

(1939) 


Viscosity Surface tension 


t° - 

yj • 10® 


to 1 



15 

868 

B.E. (1930) 

15 

26.94 

B.E. (1930) 

30 

698 


20 

26.44 


25 

! 

747.6 i 

1 

Bowden and Butler 

(1939) 

30 

i 

1 

1 

i 

25.47 

i 

1 1 
1 

1 

1 


Refractive index 


t® 

He r. 

Ha 

D 

Hey. 

Hog. 


Hev. 

Hy 


15 

1.38422 

1.38452 

— 

1.38654 

1.39011 

1.39085 

1.39379 

1.39489 

B.E. (1930) 

dn 

dt 

0.00040 

40 

— 

39 

40 

40 

42 

42 

- 

25 


— 

1.38287 

— 


— 

1 _ 

__ 

Bowden and 
Butler (1939) 


Dielectric constant: 20° 2.819 Piette (1947) 
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ETHYL OXALATE 


Constants: B.E. (1930) 
Boiling point 


] 

186°19 

“ (10 mm): 0°51 

Louguinine (1880) 

185°4 

0°62 

B.E. (1930) 

185^65 

„ 0°67 

Lscat (passim) 


(C02C2H5)| 


Freezing point: ~-40°6 


Density 



d 


t° 

1 ^ 


12 

1.0879 

SCHWEBS (1911) 

i 0 

1.10169 

B.E. (1930 

13.46 

1.08631 


16 

1.08426 


33.6 

1.06270 


30 

1.06687 


53.46 

1.03963 

,, 

15.75 

1.0834 

Auwees (1918) 

75.75 

1.01269 


25 i 

1.0725 

Dukstak, Hilditch and 

95.66 

1.08829 


20 1 

1.0785 

Thole (1913) 

Meares (1949) 

Viscosity 


Surface tension 


Tj- 10* 


to 1 

y 


15 

2311 

B.E. (1930) 

15 

32.83 

B.E. (1930) 

30 

1618 

tt 1 

20 

32.22 





30 

31.03 

■■ 


Refractive index 



Her. 

Ha 1 

D 

Hey. 

Heg. 

Bp 

Hev. 

By 


16 

dn 

dt 

1.40974 

0.00042 

1.41011 

41 

— 

1.41239 

1 

42 

1.41656 

42 

1.41761 

41 

1.42086 

42 

1.42225 

41 

B.E.(1930) 

12 

1 

— 

— 1 

1.4137 1 

f 

— 

—• 

— 

— 

Sohwebs(1911) 


«ec-C)CTYL OXALATE: (C02«cc-CgH27)2: Specific rotatory power for various wave-lengths: 
Lowby and Ric3Hards (1924). 
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ETHYL MALONATE (C02C2H5)2. CH 2 

Constants: B.E. (1934) 

Boiling point 

dt ~ 

I ora -- (10 myn) : 0^58 B.E. (1934) 

199°35 „ 0°58 Lecat 

Freezing point — 51 °5 


Density 


j 

d 

. . j 


d j 


0 

i 1.07623 

B.E. (19:M) 

16.8 

1.0581 

Eykman (1893-1919) 

15 

1.06040 

,, 

20 

1.0550 

Karvonen (1917) 

30 

' 1,04460 

,, 

25 

1.0501 

Dunstan, Hilditch and 

16.6 

1.0587 

Bruhl (1894) 



Thole (1913) 

20 

1 1.0553 

1 >% 

30 

1.0445 

Beck, Macbeth and 





1 

Pennycuick (1932) 


Viscosity 



7,-10‘ 



T 10* 


1 

15 j 
3G 

2377 

1753 

B.E. (1934) 

26 

1 

1875 

Dunstau, Hilditch and 
Thole (1913) 


Surface tension 



V 





15 

32.31 

B.E. (1934) 

30 

30.66 

Beck, Macbeth and 

20 

31.71 

,, 



Pennycuck (1932) 

;k) 

:10.49 






Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 


Hev. 

Hy 


15 

1.41354 

1.41393 

— 

1.41626 

1.42034 

1.42140 

1.42450 


B.E. (1934) 

dn 

dt 

0.00038 

37 

— 

39 

38 

38 

40 

j 


16.8 

_ 

1.41342 

_ 

_ 

■ ■ 

1.42048 

_ 


EyKMAN(1893-1919) 

80 

— 

1.38579 

— 

— 

— 

1.39234 

— 


II 

20 1 

— 

i 1.41413 

1.41618 

— 

— 

1.42120 

— 

1.42356 j 

Karvonen (1917) 


Timmermans 29 
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METHYL SUCCINATE (CHg. C02CH3)2 


Constants 


Boiling 'point 


Freezing point 


195°5 

196°9 


Lecat (passim) 

18°2 

ViSEUR (1926) 

18°2 


18°5 


19^ 


19°5 


ViSEUR (1926) 

Kendall and Boooe (1916) 
Perkin (1884-85) 

Brunt and Gorni (1900) 
Bruni and Amadori (1910) 


Density 


t° 1 

1 

d 


1 d 

Perkin (1884-85) 

15 

18 

20 

25 

1.12525 

1.12189 

1.11961 

1.11398 

Viseur (1926) 

15 ! 1.12513 

25 i 1.11393 


Magnetic rotatory po'wer: 18°2 0.8630 Perkin (1884-85) 


ETHYL SUCCINATE (CH^. C02C2H5)2 


Constants 


Boiling point Freezing point 


217°25 

Lecat 

-20°8 

Schneider (1897) 

217'’75 

Viseur (1926) 

-20°8 

Kendall and Booge (1916) 



-21°3 

Timmermans 


Density 


t° 

d 


i 

d 


15 

1.04554 

Perkin (1884) 

19 

1.0416 

Patterson, Henderson 

25 

1.03529 




and Fairlie (1907) 

15 

1.04562 

Viseur (1926) 

24.8 

1.03543 


25 

1.0349 

Smyth and Walls (1931) 

28.04 

1.03228 

i ** 




31.75 

1.02841 

- 
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Refractive index: 1.42010 Smyth and Walls (1931) 

Ma/jnetic rotatory power: ]7°8 0.9053 Perkin (1884) 

n-PROPYL SUCCINATE (CH2C02n-C3H7)2 

Boiling pointy density and magnetic rotatory power; Perkin (1888); melting point: — lUO: 
Timmermans. 


ETHYL GLUTARATE (0112)3(00202115)2 

Constants: Serwy (1933) 

Boiling point Freezing point 

23:r68 


-23^80 


Timmermans 


Density 



d 



d 


0 

1.04202 

Serwy (1933) 

14.9 

1.0272 

Eykman (1919) 

15 . 

1.02704 


25 

1.0170 

Smyth and Walls (1931) 

30 

1.01210 






Vucosity 


t" 7) • 10'^ 





15 

30 


3260 

2311 


Serwy (1933) 



Refractive index 



Her. 

Ha 


Hey. 

Heg. 


He V. 

Hy 


15 

1.42294 j 

1.42333 1 

— 

1.42570 

1.42982 

1.43086 

1.43382 ! 

1.43820 

Sekwy (1933) 

dn 

Jt 

0.00039 

39 


39 

40 

41 

41 1 

1 

' — 


20 

1 

1 

1 

1.42400 

i 

i 

1 

i 

_ 1 

! 1 
! 

i 

i 

1 

1 

! 

! 


Smytti and Walls 
(1931) 
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ETHYL ADIPATE (CH2)4(C02C2H5)2 


Constants Chiurdoglu (1935) Serwy (1933) 


Boiling point: 

133°8/15 mm 

131713 mm 


Freezing point: 

-1Q°8 

~19°9 


Density: 0° 

j 1.02590 

1.02589 


15^ 

1 1.01165 

1.01165 


20° 1 

1.00693 

— 


30° 1 

1 

0.99440 

0.99744 


Viscosity tq ‘ 10®: 15° j 

3881 

3871 


30° 

2705 

2648 


Refractive index: 

0 

0 

15° 

dn 

dt 

Her. 

1 

1.42673 

0.00039 

Ha 

1.42557 

1.42708 

38 

Hey. 

1.42770 

1.42924 

37 

Heg. 

— 

1.43362 

1 38 


1.43279 

1.43463 

38 

He V. 

— 

1.43783 

1 40 

Hy I 

! 

1.43697 

1.44335 

38 


n-AMYL OXALATE: (C02n.C6Hii)2; n-PROPYL and w-AlMYL MALONATES; CHg 
(COan-C3H7)2 and CHg n-PROPYL, n-BUTYLand n-AMYLGLUTARA- 

TES: (CHala (C02n.C3H,)2, (CH2)3(C02n-C4H«)2, (CH2)3(C02n.C6Hii)2; n-PROPYL and 
n-BUTYL PIMELATES: {CE^)^ (CO^n-C^Ey)^ and (CH2)3(002n-C4H2)2: Serwy (1933). 


METHYL and ETHYL PIMELATES 
„ SUBERATES 

„ „ AZELATES 


(CH3C02)3(CH2)3 

(C2H,C02)2(CH2)e 

(C2H,C02)2(CH2)7 


Melting poinU den¬ 
sity, surface tension 
and refra^Mve index; 
Vogel (1934). 


METHYL-ALKYLMALONATES: Vogel (1934). 

(CHaCOalj.CHR (R-CH3; C2H3; n-CgH^) 

(CH3C02)2.CR2 [R 2 =(CH 3 ) 2 ; CH3C2H3; CHan-CaH^; C2H5 n-C^E^; (n-C^E,)^] 


ETHYL DIMETHYLSUCCINATE: (CaH3C02.CHCH3)2: Refractive index and heat of 
combustion: Berner (1926). 


wo-BUTYL L LACTATE 
dl, sec. „ 1. „ 

d. ,, f, d. ,, 

d, „ „ 1. „ 

I 


1. 


CHa.CHOH.COaCiHg Density and rotatory power: 
Wood, Such and Scarp (1926) 


tert. 

iso- 


Boiling point: 182®16 Lecat. 
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METHYL and ETHYL MALATES: HCOa.CHOH.CHj.COaR: 

(R^CH^; R-C2H5) 


Boiling pointf density, re¬ 
fractive index and rtaiural 
and magnetic rotatory po¬ 
wer; Hernquist (1914). 


METHYL TARTRATES: Mitchell and Smith (1913) (CHaCOgXHOH)^: The densities 
of the racemate and the I, tartrate are not in agreement; they are also different from 
the values of Wood and Nicholas (1928) and Patterson (1904). 

Rotatory dispersion; Lowry and Dickson (1915). 

Heat of combustion; Berner (1926) and Verkade and Coops (1928). 


METHYL Jtfe^o-TARTRATES (CH3C02.CH0H)2 

Melting point and heat of combustion; Berner (1926). 
Melting point; Marckwald and Karszag (1909). 


ETHYL TARTRATE (CaHsCOa.CHOH)^ 

Density; Patterson (1901-1908-1916); melting point, density and rotatory power; Wood 
and Nicholas (1928); density, natural and magnetic rotatory power; Perkin (1887). 

The densities of the racemate and the d, tartrate (Perkin) agree, but are different from 
all other values, which moreover, arc incompatible with one another. 

Rotatory dispersion; Lowry and Dickson (1915). 

Melting point, density, refractive index, heat of combustion; Berner (1926). 


ETHYL Meso-TAKmATE (C 2 H 5 CO 2 .CHOH 2 ) 

Melting point and heat of combmtion; Berner (1926). 

Boiling and melting points, density and refractive index: Kuhn and Wagner-Jauregg (1928). 


sec-OCTYL METHOXYACETATE CH 30 CH 2 C 02 . 9 ec.CHHi 7 

Density and rotatory power; Rule and Mitchell (1926). 


METHYL, ETHYL, w-PROPYL, w-BUTYL, wo-BUTYL, ^o-AMYL, ^ec-PROPYL, sec-BJJ- 
TYL CROTONATES: CHa.CH-CHCOgR (R=CH 3 , CgHj, C 3 H 7 , C 4 H 3 , (CH 3 ) 2 CH.CH 2 , 
(CH 3 ) 2 CH.(CH 2 ) 2 , (CH 3 ) 2 CH, C 2 H 5 .CH(CH 3 ); Boiling point, density, refractive index and heat 
of combustion; Schjanberg (1936) 
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METHYL FUMARATE CH3COo.CH-= CH.C02CH3 (/?y//j^.s) 


Constants 


Saturated vapour pressure: De Wolf and Van de Straete (1935) 


t'" 

p inm 


p inni 


88.6 

12 

129 

73 

150 

112 

34 

137 

94 

153 

117 

42 





p nim 

15G 

175 


Boilnuf point 


Meltiwj point 


193°25 

Leg at (passim) 

101°7 

193°26 

ViSEUR (1926) 

102 “ 



102 “ 



102 ° 

-_ 

1 

_ ... ' 


Viseitr (1926) 

Bruni and Gorni (1900) 
SuoDEN and Whittaker (1925) 
Wasserman (1930) 


Density 


t°' 


105.6 

110.6 
116.96 
110.7 I 


d 


1.0462 

1.0397 

1.0332 

1.0390 


De Wolf and Van de Straete (1936) 


Bruylants (1936) 


Surface tension 


t° 

y 


1 

1 

[ ■ 1 

7 1 

1 


106 

123 

132 

25.67 

23.77 

22.75 

SuGDEN and Whittaker 
„ (1925) 

146 

163 

21.20 

19.18 

SuGDEN and Whittaker 
(1925) 


Refractive index 


t° 

Ha 

D 

H;8 


110.7 

1.40367 

1.40626 

1.41416 

De Wolf and Van be Straete (1916) 

110.7 

1.40367 



Bruylants (1935) 
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METHYL MALEATE CHsOOa.CH-CH.COaCHglm) 

Constants 


Bemily 


t^^ 

d 


d 1 

l(}5.5 

1.0567 

Bruylants (1935) 

1 

15 

1 

1.15557 I De Wolf and Van de 

109.0 

1.0535 



1 Straete (1935) 

110.7 

1.0524 


30 

! 1.13952 ! 

114.9 

1.0489 ; 


1 

! I 


liefraciive index 



Ha 

1) 



1 

15 

30 

110.7 

1.44107 i 

1.43506 

1.40115 

1.44407 

1.43814 

_ 

1.45143 

1.44534 

1.45774 

1.45136 

i ■“ 

1)E Wolf and Van de iStraete (1935) 

1 

Bruylants (1935) 


ETHYL FUMARATE 

Constants 

Boiling point * 

217''85 I Lecat 


C2H5CO2.CH---cs.cOgC 


Freezing point 



0°55 


Timmermans 


Density 


t^ 1 

d 

' 

t° 

d 


12.1 * 

1.06054 

KNors (1888) 

20.6 

i 1.05189 

Patterson, Henderson and 

16.9 

1.05524 



1 

Fairlie (1907) 

22.0 

1.04986 


30.23 1 

1.04210 


26.5 

1.04516 


33.25 ! 

1.03897 

„ 

31.8 

1.03958 


25 i 

1.0472 

Walden and Swinne (1912) 


Refractive index 


t'^ 

K 

__ 

t° 

Ha 

t° 

D 

t° 

H/S ! t° 1 Hy 1 

20.3 

24.8 

dn 

dt 

1.434206 

1.432252 

0.0004.34 

20.4 

25.3 

1.437625 

1.435432 

449 

20.1 

24.4 

1.441026 

1.439085 

451 

20,1 

25.0 

1.448964 

1.446789 

444 

20.0 

24.5 

1.455968 ; Knops (1888) 
1.453779 i 

486 j 

i 


(For other wave-lcnghts, see author) 
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METHYL CITKACONATE(m) METHYL MESACONATE(/roMs) 


CH3C02.CCH3=CH.C020H3 


Constants: Van de Steaete (1935) 


Boiling point: 

210°62 

(calc.) 



1 202°83 

(calc.) 


Density: 15^ 

1.12110 




1.12541 



20 ° 

1.11531 




— 




1.10561 


' 

dn 

1.10914 

1 

dn 

Refractive inde^: 

15° 

20 ° 

1 30° j 

dl 

15° 

i 30° 


Ha 

1 1.44752 

1.44545 

1 1.44191 1 

\ 0.00037 

i 1.45378 

1.44786 

0.00039 

1 ) 

1.45062 i 

1.44856 

1.44497 j 

38 

! 1.45707 j 

1.45119 

39 


1.45846 j 

1.45634 

1.45270 

38 

1 1.46616 

1.45998 i 

41 

By 

1.46514 

1.46312 

1.45928 1 

39 

1 

i 1.47384 

1 

1.46757 1 

42 


OLEATES and ELAIJIATKS 
CH3 . (CHa)^. CH=CH . (CH^),. CO2R 


Constants: Keffler and Mac Lean (1935); Keffler (1937) 




METHYL 

R=CH3 

ETHYL 

R=C3H5 

n-PBOPYL 

R=n-C3H, 

w-BUTYL 

Density: 

15° 

Oleaie 

0.8774 

Oleate 

0.8724 

Oleate 

Oleate 


20 ° 

0.8738 

0.8687 

— 

— 


25° 

0.8702 

0.8651 

— 

— 


30° 

0.8666 

0.8613 

0.8601 

0.8599 


60° 

— 

— 

0.8389 

0.8390 


90° 

— 

— 

0.8175 

0.8178 

Viscosity: 

30° 

448 

518 

586 

649 

rj'lOi 

60° 

262 

276 

306 

334 

90° 

164 

171 

181 

207 

1 

Heai of combuation 

Oleates 

9575.8 

9629.2 

9701.6 

! 

9761.5 

20 ' (c«) cal 16°/g 

Elaidates 

9670.3 

9632.1 

9697.0 

9756.7 






4. OXYGENATED DERIVATIVES OF THE 
AROMATIC SERIES 

A. ALCOHOLS and PHENOLS 

BENZYL ALCOHOL CeHg.CHgOH 

The pure compound is synthetized by catalytic hydrogenation of benzaldehyde 
in the presence of platinum oxide. 

Constants: B.E. (1935). — Polyphasic equilibria 


Saturated vapour pressure 


t° 

pmm 

1 

pium 

[1 

pmm j 

I 

p mm 


60.9 

1 

77.2 

4 

86.5 

7 

109.7 

25 

Kaulbaum (1894) 

67.8 

2 

80.8 

5 

90.7 

9 

115.4 

33 

Kahlbaum and von Wirkner 

72.9 

3 

83.9 

6 

92.6 

10 

124.4 

50 

(1894) 

122.52 

47.16 

130.90 

66.39 

147.09 

123.76 

190.50j 

507.50 

Dreisbach and Shrader 

127.12 

57.04 

134.28 

1 

75.86 

1174.64 

315.52 



„ (1949) 


Boiling point 


Melting point 



dt 


1 - — 

205^25 

(10 mm): 0S50 Lecat (passim) 

-15'’19 

Dreisbach an 

205^35 

0*^56 Loxjguinine (1898) 

-15°3 

B.E. (1935) 

205^^41 

„ 0'^4952 Dreisbach and i 

-15°5 

Parks, Todd i 


Martin (1949) 



205°45 

0°50 B.E. (1935) 




(1949) 


(19:i6) 


Melting curve 


t° 

p kg/cm** 


p kg/cm® 


-15.3 

1 

- 5.0 

682 

Deffet (1940) 

-10.0 

365 

0.0 

1010 



Constants of state 


Density 






d 


0 

1.06095 

B.E. (1936) 

* 

18 

1.0486 

Hbbeisen (1025) 

15 

1.04927 


25 

1.04127 

Martin and George (1933) 

30 

1.03765 

„ 

0 

1.0607 

Walden (1908-09) 

20 

1.04535 

Dreisbach and Martin 

25 

1.0415 


25 

1.04156 

» (1949) 

50 

1.0219 

- 
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Viscosity Surface tension 


TJ ' 105 

- 

1 t° 

V 

-- 


— . . 

- — — 

7760 

B.E. (1935) 

15 

40.41 

4650 


20 

30 

29.96 

38.94 


B.E. (1935) 



Refractive index 


15 

dn 

dt 

20 

25 

dn 

dt 

25 


He r. 

Ha 

D 

He y. 

Heg. 


Ho V. 


1.5.3713 

1..53783 

1.54260 

1.54285 

1.5.5262 

1.,5.5508 

1..56272 

B.E.(1935) 

0.00040 

40 


40 

41 

42 

43 


1 

1 

1.54035 

_ 

! - i 

1 


|Dreisbach and 



1.63837 

1 

- - 

! 

1 

i 

1 Martin (1949) 

1 


0.00040 


i 

— ■ 

; I 

I 



1.53866 

-- 

j _ 



Walden (1907) 


Heat constants 

Specific heat: Parks, Todd and Moore (1936) 


t" 



Cp j 

i'' . <> ! 


Cp 

- 183.16 

i 

0.1280 1 

-1.33.16 

0.1791 

1 

-63.16 1 0.2520 

L. -13.16 

0.4246 

-17,3.16 

0.137,3 1 

- 12,3.16 

0.1922 

-53.16 1 0.2629 

- 3.16 

0.4,325 

16.3.16 

0.1467 

-113,16 

0.207 

-43.16 ! 0.2740 ! 

f- 6.84 

0.4545 

-153.16 

0.1561 I 

-10,3.16 

0.228 

-33.16 0.294 j 

16.84 

0.4694 

143.16 

0.167,3 ! 

- 73.16 

i 

0.2410 1 

■ 

...J 

26.84 

0.4843 


Hral of 'fnclting 19.83 (ml 157g Parks, Todd and Moore (1936) 


TRIPHENYLCARBINOL (CeH 6)3 COH 

Freezing point and specific heat: Smith and Andrews (1931). 

PHENYLETHYLCARBINOL CflH 5 .CHOH.C 2 H 6 

The results of Pickard and Kenyon in 1911 do not agree, neither with their values of 
1914, nor with the results of Smith (1914), although the latter used Pickard’s sample. 
Moreover the densit}’^ of Smith’s sample of laevo antipode disagrees with the density of the 
racemic compound prepared by another method. Pickard, Smith and Descamps (1924) 
show a siniilar disagreement for methylphenylcarbinol: CHg.CHOH.CgHg. The values for 
ethylnaphthylcarbinol (CgHg.CHOH.CioHr) for hexylnaphthylcarbinol (CflHig.CHOH. 
CjflH^), published by Kenyon and Pickard (1914), and the values for phenylbenzylcarbinol 
(CflHg.CHOH.CHgCflHg) studied by Gerrard and Kenyon (1928), must also be considered 
as rather dubious. 

PHENYL-n-PROPYLCARBINOL: CflHg.CHOH.n-CgH; and ^METHYLNAPHTHYL- 
CARBINOL: CH 3 .CHOH.C 10 H 7 : melting point, density and rotatory power: Pickard and 
Kenyon (1914) and Kenyon and Partridge (1936). 
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PHENOLS 

PHENOL CeHsOH 

This product is purified by fractional distillation in vacuo and by fractional 
fusion. The criteria of purity are the constancy of the melting point and of 
the critical solution point in water for successive fractions. 

Constants: B.E. (1937). — Polyphasic equilibria 


S((lurnted vapour pressure 


. 

]) mm 1 

t“ 

mm 


p mm 


p mm 


5.4 

0.050 1 

10.2 

0.085 i 

14.7 

0.132 

28.5 

0.48 

j Balson (1947) 

0.6 

0.055 1 

11.4 

0.095 ! 

22.2 

0.272 

32.3 

0.667 

: 

7.8 

0.065 1 

12.5 

0.107 





. 

44.8 

1 1 

50.4 

4 

67.8 

7 

71.8 

9 

i Kaiilbaum and von 

51.5 


62.5 

5 

69.9 

8 

73.5 

10 

' Wirkner (1898) 

55.8 

.3 

65.3 

6 






77.7 

13.5 

84.3 

18.6 

90.9 

25.7 

98.3 

37.1 

Kaiilbaum (1897) 

79.0 

14.1 

84.9 

19.1 

91.0 

26.1 

99.1 

38.7 


79.S 

14.4 

85.0 

19.2 

91.4 

26.5 

99.4 

39.3 


80.3 

15.1 

85.5 

19.7 

91.9 

27.2 

99.9 

40.1 


80.5 

15.2 

85.7 

19.9 

92.4 

28.0 

100.6 

41.3 

j 

81.3 

15.8 

86.0 

j 20.2 

92.8 

28.8 

101.3 

43.0 


81.4 

15.9 

86.1 1 

1 20.3 

93.3 

29.3 

101.5 

43.3 

j 

81.5 

15.9 

86.5 

20,5 

93.7 

30.1 

102.0 

44.4 

j '» 

82.1 

16.5 

86.7 

21.0 

94.0 

30.3 

102.6 

45.5 

1 

1 

82.5 , 

16.6 

87.3 

21.8 

94.7 

31.2 

102.7 

45.9 

1 

1 ” 

82.0 i 

16.9 

87.4 

22,1 

95.4 

32.2 

103.6 

47.3 

1 

82.9 1 

17.1 

88.9 

23.3 

96.0 

33.2 

103.9 

48.1 

i 

83.5 

18.0 

89.1 

23.7 

96.7 

34.8 

104.4 

49.3 

1 

83.9 

18.1 

89.7 

24.1 

96.9 

34.9 

104.7 

50.0 

J 

84.1 

18.3 

90.3 

24.9 

97.5 

35.9 



; 

107.15 ‘ 

* 57.04 

125.05 

123.76 

152.37 

315.52 

|167.63 

507.50 

i Dreisbach and 

113.81 ! 

75.86 

i 

1 

j 

j 



j Shrader (1949) 

i 


Boiling point 


; (It 

18P75 r - {10 mm ): 0°4744 Dreisbach and 
I ^ Martin (1949) 

181^9 I Dolique (1932) 


182 “ 

]82“2 


Pardee and Welnrioii (J944) 

^ (10 mm ): 0“48 B.E. (1937) and 
Lecat (passim) 
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Melting point 


40°7 

Deffet (193f>) 

40^^85 

Howell (1932) 

40°71 

Jones (1927) 

40“85 

Michel (1938) 

40'’71 

Jones and Bury (1927) 

40^^87 

Bridgman (1915) 

40^75 

B.E.(1937) 

40°9 

Parks, Huffman and Barmore 

40°8 

FriedlXnder (1904) 


(1933) 

40°85 

Masse and Leroux (1916) 

40°90 

Dreisbach and Martin (1949) 

40°85 

Doliqije (1932) 

40°92 

Hill and Malisoff (1926) 
Pardee and Weinrich (1944) 


Kendall asserts that the commercial product contains an impurity which 
raises the melting point. 


Melting curve 



p kg/cm* 


p kg/cra^ 


L. I 40.70 

1 

50.00 

737 

Deffet (1935) 

42.60 

155 

52.50 

930 

,, 

45.10 

348 

53.00 

971 


47.50 

640 




L. I 40.87 

1 

L. II 62.1 

2000 

Bridgman (1915) 

47.5 

500 

82.1 

3000 

>> 

53.4 

1000 

99.8 

4000 


58.7 

1600 

115.9 

5000 

1 

63.3 

2000 

131.0 

6000 , 

1 



145.2 j 

7000 1 

i 

L. WI 0.0 

1327 

168.8 

8000 

1 

>> 

20.0 

1565 

171.9 

9000 

>> 

40.0 

1803 

184.6 

10000 


60.0 

2039 

197.0 

11000 



[ 

209.2 

12000 



Critical solution point in HgO 


66°85 

Hill and Malisoff (1926) 

66°3~66°4 

B.E. (1937) 


FriedlXnder (1904) 

66°5 

Dolique (1932) 


Constants of State 


Density 


t° 

d 



d 


45 

1.05446 

B.E. (1937) 

60 

1.0499 

Howell (1932) 

50 

1.06021 


60 

1.0413 


65 

1.04604 


70 

1.0326 





45 

1.0646 

Bedson and Carleton- 






Williams (1881) 
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Viscosity 


1 

1 

r ■ io< 

1 



7 ) • 10* 1 


45 

407.6 

B.E. (1937) 

45 

403.6 

Thole (1910) 

60 

257.8 

1 

»> 

50 

337 

Dunstan, Hilditch and 
Thole (1913) 


Surface tension 

I ? 


50 

55 

60 


35.77 

37.2(5 

36.69 


B.E. (1937) 


Refractive index 



He r. j Ha 

D 

Hey. 

Heg. 

H^ 

Hev. 


45 

1.53421 1 1.53480 

1.54027 

1.54053 

1.55117 

1.55381 

1.66225 

B.E. (1937) 

dn 

di 

0.00049 50 

— 

50 

51 

52 

52 

! " 

40.6 

i — 1.53691 

1.54247 

— 

— 

1.55581 

1.56840 

Eisenlohr (1911) 


The density and the refractive index of Dreisbach and Martin (1949) do not 
agree with the data of the other authors. 

Heat constants 


Specific heat 



Cp 


1 

Cp 


Cp 


C. -180.5 

0.129 

-101.9 

0.191 

-20.5 

0.270 

Parks, Huffman and 

-174.5 

mmm 

- 81.4 


-13.2 

0.278 

Barmore (1933) 

-167.1 


- 72.8 

0.217 

+ 3.9 

0.306 

„ 



- 63.9 

0.226 

17.1 

0.328 

,, 

-136.0 

-124.6 

L. 90 

0.162 

0.172 

0.561 

- 36.4 

0.252 

22.6 

0.338 i 

Schlamp (1895) 


Steiner and Johnston (1928) 


Heat of melting 


28.67 cal 167g 
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CRESOLS 

Purified by alternate fractional distillation and fusion. 

A very sensitive criterion of the purity of the cresols is the velocity of 
crystallization (Michel, 1938). 


Or/Ao-CRESOL o-CIT.,. C 6 H 4 OII 


Constants. — Polyphasic equilibria 

Velocity of crystallization: 20.3 cm/min Michel (1938) 


Saturated vapour pressure: 



p mm 

1 AO 

p mm 

i t" 

1 

p mm 

1 +0 

1 * 

p mm j 

36.6 

1 

83.7 

14 

96.6 

27 

105.2 

1 

40 j Kaiilbaum (1898) 

51.3 

2 

85.0 

15 

97.4 

28 

105.7 

41 

57.3 

3 

86.3 

16 

98.1 

29 

106.3 

42 i 

61.7 

4 

87.4 

17 

98.8 

30 

106.8 

43 1 

65.5 

6 

88.6 

18 

99.5 

31 

107.4 

44 

68.7 

6 

89.6 

19 

100.2 

.32 

107.9 

45 

71.3 

7 

90.6 

20 

100.9 

33 

108.4 

40 

73.6 

8 

91.6 

21 

101.5 

34 

108.9 

! 47 

75.7 

9 

92.5 

22 

102.2 

35 

109.9 

49 i 

77.6 

10 

93.4 

23 

102.8 

36 

110.3 

50 1 

79.3 

11 

94.3 

24 

103.4 

37 



80.8 

12 

95.1 

25 

104.0 

38 

j 


82.3 

13 

95.9 

26 

104.6 

39 


! 

113.11 

57.04 ! 

132.63 

123.76 

160.17 

315.52 

176.14 

507..50 1 Dreisbach and 

120.22 

i 

75.86 1 

1 

i 




! 

1 Shrader (1949) 

i 


Boiling poirit 


190^95 

0°4826 DREiSBACHand 

i9r5 


# Martin (1949) 


191^1 

Lecat (passim) 



Masse and Leroux (1910) 


Melting point 


30°35 

Michel (1938) 

30^5 

Glass and Madgin (1934) 

SO’i 

Deffet (1938) 

30°60 

Kendall and Beaver (1921) 

30°45 

Dawson and Mountford (1918) 

30°8 

Bridgman (1914) 



30°94 

Dreisbach and Martin (1949) 
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Melting curve 


t° 

p kg/cm* 

t° 

p kg/cm^ 


L. I 30.8 

1 

L. 11 102.7 

6000 

Bridgman (1914) 

47.4 

1000 

116.4 

7000 


61.9 

2000 

129.3 

8000 


74.2 

3000 

141.4 

9000 


81.8 

4000 

153.7 

10000 


94.5 

5000 

164.6 

11000 


102.9 

6000 

175.9 

12000 


110.8 

7000 




118.1 

8000 




L. 11 30.4 

1 

40.00 

592 

Deffet (1938-40) 

32.50 

123 

42.50 

750 

,, 

35.00 

278 

45.50 

943 


_ 




___ _ ., . _ 


Density 



d 


1 

d 


25 * 

1.0414 

Kendall and Beaver 

41 

1.02734 

Dreisbach and Martin 

25 

1.0415 

(1921) 

Dawson and Mountford 

46 

1.02298 

(1949 



(1918) 





Viscosity y) • 10^ 


25 *^ 


760.8 


Kendall and Beaver 


The refractive index of Dawson and Mountpord (1918) and Dreisbach 
and Martin (1949) do not agree. 









464 


AROMATIC OXYGENATED DERIVATIVES 


Me/a-CRESOL m-CHg. CeH40H 

Constants: B.E. (1937) 

Velocity of crystallization: —10° 10.4 cm/min Michel (1938) 
Boiling point 
(U * 

202°2 (10 mm ): 0°52 Lec at (passim) 

ixp 

202°2 Pardee and Weinrich (1944) 

202^70 „ 0°52 B.E. (1937) 


Melting point Melting curve 



1 1 

p kg/cm® 


ir5 

Pardee and Weinrich (1944) 

11.90 

1 

Deffet (1938-40) 

11^90 

Deffet (1938) 

17.50 

422 

If 

]r96 

B.E. (1937) 

24.00 

810 

If 


Density 




d 


0 

1.04998 

B.E. (1937) 9 1.0425 

Bolle and Guye (1905) 

15 

1.03803 ! 

„ 55.4 1.0060 

,, 

30 

1.02598 

9.5 1.04190 

SCHWEBS (1911) 

0 

1.0497 

PiNETTB (1888) 20 1.0341 

Richards and Mathews 


( 

! 


(1908) 


Viscosity Surface tension 


t° 7) • W 


y 


15 2466.6 

B.E. (1937) 15 

38.01 

B.E. (1937) 

30 980.7 

20 

37.56 



30 

36.57 

- 


Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 

H|8 

He V. 

15 

dn 

dt 

1.53737 

0.00044 

1.53802 

43 

1.54318 

1.54344 

44 

1.55389 

45 

1.55644 

45 

1.56469 

46 
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Para-CEESOL p^CE ^. G^E^OE 

Constants 

Velocity of crystallization: 10° 23.4 cm/min. Michel (1938) 


Saturated vapour pressure: 



p mm 


p mm 

1 

p mm 


p mm 


55.7 

1 

94.9 

14 

107.8 

27 

115.8 

39 

Kahlbaum (1898) 

64.4 

2 

96.2 

15 

108.6 

28 

116.4 

40 


60.4 

3 

97.5 

16 

109.2 

29 

117.0 

41 


73.3 

4 

98.7 

17 

110.0 

30 

117.5 

42 


76.5 

5 

99.8 

18 

110.8 

31 

118.0 

43 


79.4 

6 

100.8 

19 

111.4 

32 

118.5 

44 


81.9 

7 

101.8 

20 

112.1 

33 

119.0 

45 


84.2 1 

8 

102.8 

21 

112.8 

34 

119.5 

46 

9f 

86.3 1 

9 

103.7 

22 

113.4 

35 

120.0 

47 

99 

88.6 

10 

104.6 

23 

114.0 

36 

120.4 

48 

99 

90.1 

11 

105.4 

24 

114.6 

37 

120.9 

49 

99 

91.7 

12 

106.2 

25 

115.2 

38 

121.3 

50 

99 

93.4 

13 

107.0 

26 





99 

128.05 

66.39 

143.86 

123.76 

171.27 

315.52 

187.17 

507.50 

Dreisbach and 

131.26 

75.86 







Shrader (1949) 


Boiling point 


.. 'i 

20r7 

Lecat (passim) 

201°88 

dt 

— (10 mm ): 0*^4926 Dreisbach and Martin 
Pardee and Wbinbich (1944) (1949) 

201‘'8 

Pinette (1888) 

202n 



202°32 

Gibbs (1927) 


Melting point 


34°4 

DA Silva (1934) 

34°78 

Dreisbach and Martin (1949) 

34^55 

Kendall and Beaver (1921) 

34°8 

Pardee and Weinrich (1944) 

34°6 

Michel (1938) 



Density: 


Viscosity: • 10^ 
Refractive index: 


25° 1.0295 Kendall and Beaver (1921) 
41° 1.01788 Dreisbach and Martin (1949) 
46° 1.01401 

25° 1474 Kendall and Beaver (1921) 

np“ 1.5316 PuscHiN and Matavulj (1932) 
n^D 1-53115 Dreisbach and Martin (1949) 
n^^ 1.52870 

— 0.00049 

dt 


Timmermans 30 
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CARVACROL or 2-METHYL-5-wo-PROPYLPHENOL 


CH 3 .(CH 3 ) 2 CH.CeH 30 H 

Constants 

Boiling point: 237^85 Lecat (passim) 


Density 



d 


18.6 

0.9774 

Bbuhl (1899) 

20 

0.9760 


21.4 

0.9750 

Eykman (1893) 


Refractive index 


t° 

Li 

Ha 

D 

T1 


Hy 


18.6 

21.4 

1.61926 

1.52009 

1.51909 

1.62450 

1.52960 

1.53581 

1.53485 

1.54650 

BrItiil (1899) 
Eykman (1893) 


THYMOL or 5-METHYL-2-i5o-PROPYLPHENOL CH3.(CH3)2CH.CeH30H 

Constants 


Saturated vapour pressure 



1 p mm 



p mm 


0 

0.00046 

Balson (1947) 

30 

0.0300 

Balson (1947) 

10 

' 0.0023 

,, 

40 

0.0963 

20 

0.0087 

•• 

50 

0.282 



Boiling point Melting point 


232°9 

Lecat (passim) 

49'^6 

Kendaix (1916) 



49°70 

1 

Reissebt (1890) 


Density 



d 

1 


d 


51.4 


SCHXFF (1884) 

9.6 


Eykman (1893) 



Jf I 

78.6 




0.9388 

1 

80.1 

IhI 

» (1919) 
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Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 

Hi? 

Hebl. 

He V 

Hy 


78.5 

1.49125 

1.49184 

— 

1.49618 

1.60474 

150688 

1.50919 

1.51366 

1.51632 Eykman (1919) 

9.6 

— 

1.62277 

— 

— 

— 

1.53866 

— 

— 

— 

(1893) 

80.1 

— 

1.49127 


— 

— 

1.50627 

— 

— 

— 

20 

— 

1 — 

1.5228 j 

— 

— 

— 


— 


PuscHiN and 

60 

j 

_i 

i.. 

1.5044 



1 

i 

1 

1 



Matavulj 

(1932) 


Pam-THYMOL or 3-METHYL-4-wo-PROPYLPHENOL: CHa.lCHOjCH.CeHsOH and 
Pflra-iso-PROPYLTHYMOL or 3-METHYL-4,6-DI.i5o-PROPYLPHENOL; CH 3 [(CH 3 ) 2 CH ]2 

CeHaOH 

Density and refractive index : Eykman (1919) 


PYROCATECHOL or Or/Ao-DIHYDROXYBENZENE (0H)2 

Constants 


Boiling 'point Melting point 


245“6 

1 Friend and Hargreaves (1946) 

104® 

Belucoi and Grassi (1913) 



104®3 

Andrews, Lynn and Johnston 




(1926) 



105® 

Friend and Habqbeavbs (1946) 


Density and viscosity: Friend and Hargreaves (1946) 


t° 

d 

TJ- 10» 

t® 

d 

7)-10» 

t® 

d 

Y)-10® 

121.0 

1.1493 

21.71 

179.3 

1.0902 

8.932 

220.6 

1.0477 

5.794 

140.7 

1.1297 

15.01 

190.0 

1.0793 

7.898 

232.0 

1.0363 

6.152 

160.0 

1.1102 

11.361 

200.7 

1.0680 

7.024 




170.2 

1.0999 

9.954 

210.1 

1 1.0684 

6.368 





Specific heat 


L. 104'’3 

0.620 

Andrews, Lynn and Johnston (1926) 

C. 104°3 

0.406 

C. 26° 

0.287 



Andrews, Lynn and Johnston (1926) 


Beat of melting 


49.40 cal 167g 
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RESORCINOL or Meto-DIHYDROXYBENZENE (OH )2 

Constants 

Boiling foint 


275'’9 Friend and Hargreaves (1946) 


Melting point 


109^7 

I Andrews, Lynn and Johnston 

luri 

Oarelli (1895) 


(1926) 

110^35 

Waljaschko and Schtschbrbak 

110° 

1 Friend and Hargreaves (1946) 


(1926) 

110°1 

SCHIFF (1884) 




Density and Viscosity: Friend and Hargreaves (1946) 



d 

n-w 


d 

i 

IJ • 10» I 


d 

r)-10» 

141.0 

1.1586 

37.55 

220.0 

1.0890 

9.348 

250.1 

1.0624 

6.668 

159.0 

1.1430 

24.93 

231.2 

1.0792 1 

8.168 

260.0 

1.0535 

6.012 

183.0 

1.1217 

14.92 

242.0 

1.0693 

7.296 

! 



198.3 

1.1079 

12.14 








Specific heat 


L. 109°7 0.522 Andrews, Lynn and Johnston (1926) 

C. 109°7 0.432 

C. 25 0.284 


Heat of rncUing 46.22 cal 157g Andrews, Lynn and Johnston (1926) 


QUINOL or Pam-DIHYDROXYBENZENE p-C^R, (OHjg 

Constants 


Saturated vapour pressure 



pmm 

1 

1 

p mm 

t° 

pmm t° 

p mm 


155.0 

5.9 

180.7 

26.0 

217.7 

105.9 252.4 

315.8 

Stblzner (1901) 

157.6 

7.1 

191.1 

40.0 

227.6 

147.1 261.3 

403.9 


164.3 

11.6 

199.5 

54.3 

238.3 

207.7 267.9 

482.3 


173.7 

18.2 

210.6 

81.5 

I 

1 

1 

! 


- 






















PHENOL ETHERS 
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Melting foint: 172''3 Andrews, Lynn and Johnston (1926) 


S'pecific heat 


-— 


L. 172°3 

0.562 

C. 172°3 

0.422 

C. 25 

0.304 


Andrews, Lynn and Johnston (1926) 


Heat of melting 


58.84 cal 157g 


Andrews, Lynn and Johnston (1926) 


4-n-PROPYL PY^ROCA'l'EC^HOL; C(iH 3 (OH) 2 (ri*C 3 H 7 ) (1,2,4): density Mui refractive index: 
Eykman (1919) 

For some other phenols, see PARDf:E and Weinricii (1944) 

p-XYLOQl;INOL: HO —Saturated vapour pressure: CooLiDt^E 
and CooLiDGE (1927). 


B. PHENOL ETHERS 
ANISOLE CeH50CIl3 


Constants: B.E. (1935) 
Saturated vapour pressure 


t° 

p mm 


p mm 

1 t° 

1 

p mm 

73.34 

47.16 

84..55 

75.86 

123.77 

315.52 

81.31 

66.39 

! 96.«9 

123.76 

139.37 

507.50 

Boiling point 






Dreisbach and Shrader (1949) 


163^75 

dt 

153°83 

153°85 

153°9 

dp 


0°47 B.E. (1935) 

Lecat (passim) 
PlATTI (1930-31) 


Melting point: — 37°7 B.E. (1935) ~-37°38 Dreisbach and Martin (1949) 


Density 



d 


1 t° 

d 


0 

1.01243 

B.E. (1936) 

0 

1.01237 

Timmermans (1910) 

16 

0.99858 

18 i 

0.9956 

Hebeiskn (1925) 

30 

0.98462 

,, 

25 

0.98924 

Martin and Collie (1932) 

20 

25 

0.99402 

0.98932 

Dreisbach and Martin 
(1949) 

46 

0.9707 

Thole (1910) 
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Surface tension 



7 ) • 10 ' 


t° 

y 


15 

1152 

B.E. (1935) 

15 

36.18 

B.E. (1935) 

30 

789 


20 

35.45 




1 

30 

34.15 



Refractive index 


t° 

He r. 

Ha 

D 

Hey. 

Heg. 

Hcv. 


15 

1.61389 

1.51478 

1.61961 

! j 

1.61987 i 1.62972M.632:i5 

1.54015 


dn 

dt 

0.00049 

50 

50 

50 

51' 51 

1 

1 52 ‘ 

1 


21 

_ 

_ 

1.5168 


; 1 

1 

Badoche (1941) 

26 

— 

1.50992 

— 


1 

— 

Martin and Collie (1932 ) 

20 

_ 

_ 

1.61700 


! i 


Dreisbach and Martin 

25 

— 

— 

1.51430 

— 

— I — 

— 

„ (1949) 

dn 

dt 

— 

— 

[ 0.00054 

— 

— ■ — 

— 


Heat of combustion | 17°, (c,,) 


8185.2 cal 15% | Badoche (1941) 


PHENETOLE CgHg. 0 . CJIg 


Constants: 

Saturated vapour pressure 


t° 

p mm 

t° 

p mm 

t° 

p mm 1 


91.89 

95.60 

57.04 

66.39 

98.94 

111.66 

75.86 

123.76 

139.17 

155.16 

315.52 

507.50 

Dreisbach and Shrader (1949) 


Boiling point: ITO'^OO Dreisbach and Martin (1949) 
Melting point: — 29®52 Dreisbach and Martin (1949) 


—30®2 Timmermans 

Density 


t° 1 

d 


t° 

d 


0 

0.9841 

SsAOHANOW and Rjackow- 

20 

0.96614 

Dreisbach and Martin 

15.7 

77.6 

0.9693 

0.9110 

SKY (1914) 

Eykman (1895) 

25 

0.96049 

„ (1949) 
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Viscosity 


t° 

j n • 10“ 




0 

25 

1883 

1122 

SsACHANOW and Rjackowsky (1914) 

(1915) 




The refractive index of Eykman and Dreisbach do not agree. 


PHENYL-n-PROPYL ETHER: and PHENYL-n-BUTYL ETHER: 

CeH6.0.w-C4H9: Friend and Habqreaves (1944). 

PHENYL CETYL ETHER : CoHg. O. w-CieHga Eykman (1919) 

Para-THYMOL METHYL ETHER: CH 3 .(CH 3 ) 2 CH.C 6 H 30 CH 3 

ETHYL „ : --OC^Hs 

HYDROXYTHYMOL METHYL ETHER: CH3.(CH3)2C0H.CeH30CH3 

HYDROXY-/>am-THYMOL METHYL ETHER: CH 3 . (CH 3 ) 2 COH. C 6 H 3 OCH 3 


ANETHOLE or p-PROPENYLANISOLE para CH 3 .0. Cell^CH-CHCHg 

Constants 

Boiling point Melting point 

235°18 ' Orndorff and Morton (1900) 

! dt 

235°2 ' (10 mm): 0°58 Louguinine 

; (R)05) 

235°7 Lecat (passim) 


22°32 

22°3-22°6 

22°5 


Block (1911-12) 

Grimattk (1896) 

Orndorff and Morton (1900) 


Melting curve: Block (1913) 


t" 

"t “ 

i p kg/cm* 

1 

p kg/cm* 


22.27 

' 1 

59.09 ' 

1941 

Block (1913) 

31.31 

401 

68.02 1 

2480 


40.98 

904 

77.03 

3153 


49.61 

i 1394 

1 

1 




VERATROLE or o-DIMETHOXYBENZENE or«Ao-CeH 4 (OCH 3)2 

Constants 

Boiling point 

206°25 I Friend and Hargreaves (1946) 

206^8 I Lecat 


Melting point 


22^31 1 

Block (1913) 

22°5 

(st. form) DErrjST (1940) 

22°34 ! 

„ (1911-12) 

20°9 

(unst. form) „ 

2%% 

Cauwood and Turner (1915) 

22°53 

Paterno (1896) 

22°6 

Bruni and Amadori (1910) 

22°7 

Louguinine and Dupont (1911) 
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MeUing curve 



p kg/cm’ 


p kg/cm^ 


stab. 22.5 

1 

Unstab. 20°9 

1 

Beffet (1940) 

26.00 

139 

26.00 

248 


30.00 

400 

30.00 

507 


36.00 

665 

35.00 

802 


37.00 

763 




39.60 

890 



- 

Stab. 22.31 

1 

Stab. 68.40 

1810 

Block (1913) 

30.65 

343 

67.91 

2352 


40.30 

810 

77.31 

2941 


49.05 

1287 


.... 1 



Density and Viscosity 


t° 

d 

7 ) • 10* 

t° 

d 

7)- 10* 


26 

1.0819 

_ 

151.4 

0.9523 

4.495 

j Friend and Hargreaves 

53,2 

1.0539 

16.47 

161.0 

0.9418 

4.131 i 

1 (1946) 

72.6 

1.0348 

11.63 

171.0 

0.9305 

3.788 i 

92.8 

1.0143 

8.69 

181.3 

0.9186 

3.483 


112.2 

131.0 

0.9943 

0.9743 

6.76 

5.486 

195.1 

0.9027 

3.133 



Meta and Pam-DIMETHOXYBENZENE; C 6 H 4 (OCH 3 ) 2 . 

Ortho, MetaaoA Pom-METHOXYPHENOL: 

* NoCHj 

CBEOSOL or 2.METHOXY-4-METHYLPHENOL: CH 3 .C,H,(OH).O.CH 3 
Boiling and melting points, density and refractive index: De Vries (1909). 


Boiling and melting points, 
density and viscosity: Friend 
and Hargreaves (1946). 


EUGENOL CH2=CH.CH2.Cyi3(OCH3)OH (1,3,4) 


Constants 

Boiling point: 
MeUing point: 
Density: 2Q° 


254°8 Lecat (passim) 

—9°15 Waterman and Priester (1929) 

1.0663 


Refractive index 


t° 

! 

Ha 

1 

D 


Hy 


20 

1.5359 

1.5410 

1.5643 

1.5659 

Waterman and Priester (1929) 
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Refractive index (continued) 


X 

I 

11 

Li 6708 

1.5349 

1 

1.6350 i 

Cd 6438 

1.5366 1 

1.5368 i 

D 6896 

1.5411 

1.5412 

Hg 6789 

1.5419 

1.5421 1 

Hg 6461 

1.5464 

1.6455 j 

Cd 6086 

1.5506 

1.5506 i 

Cd 4800 

1.5554 

1.5554 j 

Cd 4678 

i 1.5579 

1.6580 

Hg 4359 1 

1.5655 

1.5655 * 


i 


Thompson (1933) 


METHYLEUGENOL: CHg-OH.CH2.C6H3(0^3)2 (B.P. Lecat), Eykman ( 1895-1919) 
ETHYLEUGENOL: „ (OCH3) (OC2H5) 

METHYL-/50.EUGENOL: CH3.CH-:CH.CeH3(OCH3)2(B.P. „ ) „ 

SAFROLE: CH2-CH.CH2.CaH3.O2.CH2 (B.P. ) 

/«o.SAFROLE: CH3.CH-CH.CeH3.O2.CH2 (B.P. ) 

/so-PROPYLRESORCINOL DIMETHYLETHER: (CH3)2CH.C^6H3(OCH3)2 
/50-PROPENYLRESORCINOL „ : CH2-C(CH3).CeH3(OCH3)2 


Constants 

Boiling 'point: 

Freezing point: 
Triple point: 


DIPHENYL ETHER (CeH5)20 

258®31 Dreisbach and Martin (1949) 
259°0 Lecat 

26''85 Dodd and Hu Par Mi (1949) 
26^90 Dreisbach and Martin (1949) 
26'"877 Schwab and Wickers (1949) 


Density 


..1 

t° 

d 

i 

f ■■ 

1 

d 


30 

30 

1.0662 

1,06611 

Perrakis (1925) 
Dreisbach and Martin 
(1949) 

30 

1.06597 

Dodd and Hr i*AK Mr 
(1049) 


The authors do not agree at the other temperatures. 
Viscosity: from 3F to 35®: Dodd and Hu Par Mi (1949) 


Refractive index 




D 


D 

dn/dt 


! 

30 

1.57625 

35 

1.67387 

0.00048 

i 

1 Dreisbach and Martin (1949) 

1 
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C. ALDEHYDES, QUINONES, KETONES 
BENZALDEHYDE . CHO 


Constants 


Saturated vapour pressure: 


t° 

p mm 

t° 

p mm 


p mm 


p mm 


50.5 

5.1 

64.1 

11.1 

72.3 

17.4 

81.3 

26.9 

Kahlbaum and Wirknek 

51.7 

5.5 

64.3 

11.6 

72.9 

17.6 

81.8 

27.5 

(1897) 

52.3 

5.6 1 

65.1 

11.9 

73.3 

18.0 

82.1 

27.9 


53.5 

6.2 i 

65.3 

12.1 

73.7 

18.4 

82.4 

28.4 

n 

54.0 

6.3 1 

66.1 

12.6 

73.9 

18.9 

83.2 

29.5 

}t 

55.1 

6.7 ! 

66.8 

13.1 

74.7 

19.5 

83.5 

29.9 


55.8 

6.9 i 

67-9 

13.8 

75.1 

20.0 

83.9 

30.5 


56.5 

7.4 j 

68.8 

14.3 

75.5 

20.5 

84.7 

31.7 

>> 

57.9 

8.0 ; 

68.9 

14.4 

76.7 

21.4 

85.2 

32.5 


59.1 

8.6 

69.3 

14.7 

77.0 

21.9 

85.9 

33.5 


59.3 

8.6 

69.4 

14.8 

77.5 

22.4 

86.1 

33.7 


60.5 

9.1 

70.3 

15.5 

77.8 

22.6 

86.6 

34.4 

» 

61.5 

9.6 

71.1 

16.2 

78.4 

23.4 

87.2 

35.5 


61.8 

9.7 

71.3 

16.2 

78.7 

23.7 

87.8 

36.4 


62.1 

10.1 

71.7 

16.3 

79.3 

24.4 

88.5 

37.4 


62.4 

10.2 

72.1 

16.7 

80.2 

25.5 

88.6 

37.6 


63.5 1 

10.7 



81.1 

26.6 

88.8 

37.9 


63.7 

10.8 




1 

1 



}f 

29.3 

1 

46.6 

4 

56.7 

7 

62.0 

10 

Kahlbaum (1894) 

37.2 


50.1 

5 

58.0 

8 

95.3 

1 50 


42.5 

3 ! 

j 

53.0 

6 

60.1 

1 

_J 

9 

1 

i 

1 


)> 

1 


Boiling point 


dt 


178°9 

179°] 

179°2 


dp 


I 


(10mm): 0°55 Louguinine (1898) 

Paul and Schantz (1919) 
Lecat (passim) 


Freezing point 


•~55°6 

-50T) 


Timmebmans (passim) 

Biltz, Fischer and Wunnenberq (1930) 
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p-BENZOQUINONE 0 =C<^ ^^>=0 


Constants 

Saturated vapour pressure: 


r 1 

p mm 


p mm 


-1.3.3 

2.1 

+0.5 

10.2 

Coolidge and Coolidge (1927) 

-10.8 

3.2 i 

5.3 

15.2 



Mcl/inf/ point: 112°9 Andrews, Lynn and Johnston (1926) 
JSpecific hml: cal l5°/g 


L. 112°9 

0.416 

Andrews, Lynn and Johnston (1926) 

C. 112°9 

0.399 

,, 

(\ 25° 1 

0.293 

- 


Heat of melting 


40.79 cal 157g 


/C(CH3)—CH^ Saturated mpour pressure: see 
/>-XYLOQUlNONE: C(CH Coolidge and Coolidge (1927) 

ACETOPHENONE CeH 5 .CO.CH 3 

Purified by fractional distillation and fusion until constancy of the melting 
point and of the density for successive fractions. 

Constants; B.E. (1935). — Polyphasic equilibria 


Saturated vapour pressure 



p mm [ 

t° 

p mm 

t° 

p mm 


p mm 


79.5 

10.3 

86.7 

14.5 

91.1 

17.9 

95.3 

21.8 

Kahlbaum and Tesse (1898) 

80.3 

10.6 

87.1 

14.9 

91.3 

18.2 

96.4 

22.0 


80.6 

10.9 

87.2 

15.1 

91.7 

18.6 

95.6 

22.3 


81.3 

11.3 

88.0 

15.5 

92.3 

18.9 

96.0 

22.5 


81.9 

13.6 

88.4 

15.7 

92.9 

19,7 

96.6 

23.0 


82.7 

12.0 

89.0 

16.3 

93.2 

19.7 

96.6 

23.2 


83.8 

12.6 

89.2 

16.4 

93.4 

20.0 

96.9 

23.6 

y 1 

84.3 

12.9 

89.5 

16.6 

94.2 

20.6 

97.4 

24.0 


85.0 

13.5 

90.3 

17.2 

94.5 

21.1 

97.7 

24.4 1 

1 

}% 

85.4 

13.8 

90.4 

17.3 

95.1 

21.6 


1 

>9 
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Saturated vapour pressure (continued) 



p mm 


p mm 


p mm 


p mm 


98.7 

25.4 

103.4 

31.2 

107.5 

37,4 

111.6 

44.4 

Kahlbaum and Tesse (1898) 

99.1 

26.0 

103.7 

31.6 

107.9 

38.0 

111.9 

44.8 

,, 

99.5 

26.4 

103.9 

32.0 

108.2 

38.4 

112.2 

45.4 

,, 

100.0 

26.9 

104.5 

32.9 

108.7 

39.3 

112.7 

46.3 


100.8 

27.9 

104.9 

33.3 

109.3 

40.3 

112.8 

46.5 


101.0 

28.0 

105.6 

34.4 

109.6 

40.8 

113.4 

47.6 


101.4 

28.6 

105.9 

35.0 

109.9 

41.3 

114.0 

48.6 


101.5 

28.8 

106.6 

35.8 

110.3 

42.0 

114.5 

49.5 


102.3 

29.9 

107.0 

36.4 

110.5 

42.3 

114.6 

49.8 

*» 

103.1 

30.9 

107.1 

36.8 

111.0 

43.3 

114.9 

50.4 


60.05 

3.112 

85,4 

12.8 

100.3 

26.8 



Ham, Churchill and Ry den 

81.2 

10.2 

87.7 

15.4 





(1918) 


Boiling point Melting point 



- • ■ ..— ■ — ■ 

—. 

* • ' .. 

202° 

Perkin (1896) 

19°55 

Walden and Birr (1933) 

202°0 

Grimm and Patrick (1923) 

19°60 

B.E. (1935) and Deffet (1935) 

202°0 

dt 

19“655 

Morgan and Lammert (1924) 

y - (lOrnm): 0°55 Leoat (pas- 
Sim) and B.E. (1935) 

20“0 

Louguinine and Dupont 

(1911) 


Melting curve: Deffet (1935) Transition curve: Deffet (1935) 


t° 

p kg/cm® 

t° 

p kg/cm2 

1 

p kg/cm* 


p kg/(im2 

19.60 

1 

35.00 

736 

16.8 

1 

30.00 

650 

25.05 

266 

40.00 

973 

! 21.50 

230 

35.00 

895 

30.00 

500 



1 25.00 

1 

410 

37.50 

1015 


Constants of state 


Density 


t° 

d 


! fo 

1 ‘ 

d 


15 

1.03236 

B.E. (1935) 

55.6 

0.9973 

Dutoit and Friedekich 

20 

1.02810 


64.4 

0.9890 

(1900) 

30 

1.01947 


77.1 

0.9778 


25 

1.02382 

Morgan and Lammert 

91.9 

0.9642 




(1924) 

114.2 

0.9434 


25 

1.0237 

SUGDEN (1933) 
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Density (continued) 


t° 

d 


t° 

d 


5 

1.0408 

Perkin (1896) 

30 

1.0194 

Perkin (1896) 

7 

1.0390 


35 

1.0150 

,, 

10 

1.0364 


40 

1.0106 


15 

1.0320 

j 

45 

1.0063 


20 

1.0278 


50 

1.0021 

,, 

25 

1.0236 

i 

1 1 

55 

0.9978 

1 



ViHa)dty 


t° 

1) • 10® 

... 1 

1 

t’’ 

j 


15 

2015 

B.E. (1935) 

30.15 

1512.3 

Giua and Guastalla 

30 

1511 


34.50 

1399.2 

(1933) 

18.70 

1874.2 

Giua and Guastalla 

37.85 

1321.4 


21.30 

1780.1 

(1933) 

42.30 

1229.2 

,, 

25.50 

1642 

1 " 

44.50 

1192.2 

,, 

28.40 

1555 

i 

48.10 

1132.0 

- 


Surface tension 


t° 

y 


i 

15 

40.09 

B.E. (1935) 

20 

39.50 

,, 

30 

38.21 

” 


Refractive index 


t'* 

Her. 

1 

Ha 

D 

Hey. 

Hog. 


He V. 

Ky 

! 

1 

15 

1.63003 

1.53075 

1.53631 

1.53657 

1.54788 

1.55080 

1.55993 

— 

1 B.B. (1935) 

dn 

dt 

0.00044 

45 

— 

46 

46 

46 

47 

— 

! - 

20 


1.52876 

1.53423 



_ 

_ 

1.56027 

! Bruhl (1894) 

20 

1.52767 

— 

— 

1.53406 

1.54525 

— 

! 1.65700 


1 Feussner(1927) 

1 

dn 

dt 

0.000457 

— 

— 

462 

473 

— 

483 

i 

1 


For other wave-lengths, see: Feussneb (1927) 
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n-BUTYL PHENYLKETONE: 

w-AMYL 

n-HEXYL 

w-OCTYL 

n-UNDECYL 

w-TRIDECYL 


w-C4H9.CO.CeH5 Yu, Shbn and Wood (1940) 
w-CgHu.CO.CeHfi „ and Simon (1929) 

w-CeH13.CO.CeH5 Yu, Shen and Wood (1940) and 

Deffet (1931) 

w-C8H7.CO.CQH5 Yu, Shen and Wood (1940) 

w-C11H93.CO.CeH5 

w.Ci3H97.CO.CeH5 


BENZOPHENONE CeHg.CO.CeH^ 

Constants 


Saturated vapour pressure 


t° 

p mm 

t° 

p mm 


i 

j p mm 

j 

1 

301.9 

701 

305.8 

759.7 

.306.4 

1 

768.5 

Finck and Wilhelm( 1925) 

302.1 

304.1 

703.9 

732.6 

306.1 

764.3 

308.3 

1 799.1 


200.60 

47.16 

215.46 

75.86 

266.87 

315.52 

Bbeisbach and Shrader 

206.42 

211.16 

67.04 

66.39 

231.57 

123.76 

287.23 

507.50 1 

M (1949) 


Boiling point 


306°82 

Callendar and Griffiths (1891) 

306°06 

Aten (1912) 

306^84 

Finck and Wilhelm (1925), 

306°08 

dt 

305^89 

Holborn and Henning (1911) 

(10 mm ): 0°636 Griffiths 

305®9 

Day and Sosman (1912) 

306°1 

306°10 

^ (1891) 

Perkin (1896) 

„ 0°6214 Dreisbach 

and Martin (1949) 


Melting point 


48®00 

Deffet (1936) 

48*1 

Mac Nbight and Smyth (1936) 

48‘’05 

B.E. (unpublished) 

48^11 

Tammann (1903) 

48*06 

Hulbtt (1899) 

48°l-2 

Grinakowsky (1913) 

48*06 

Block (1911-12) 








Melting curve 
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t° 

p kg/cm* 

t° 

p kg/cm* 

t° 

p kg/cm® 

t° 

p kg/cm® 


48.05 

1.033 

51.00 

103.3 

53.15 

180.775 

55.30 

268.250 

Hulett (1899) 

48.80 

25.825 

51.45 

129.125 

1 53.95 

206.6 

56.05 

284.075 

,, 

49.55 

50.30 

51.650 

77.475 

52.35 

154.950 

! 54.60 

232.425 

56.75 

509.9 


48.00 

1 

55.0 

246 

65.0 

620 

74.0 

962 

Deffet (1935) 

51.0 

102 

60.0 

440 

70.0 

814 

75.0 

1000 



Densitif 


t° 

d 

t° 

d 

t° 

d 

t° 

d 


50 

1.0846 

65 

1.0722 

80 

1.0596 

90 

1.0518 

Perkin (1896) 

55 

1.0805 

70 

1.0681 

85 

1.0567 

95 

1.0479 

,, 

60 

1.0765 

75 

1.0637 







Dielectric co^istant: At different temperatures and for different frequencies, 
see: Mac Neight and Smyth (1936). 


Heat of coimhustion 


20° (c„) 8538,1 cal 15% 
20° (Cp) 8521.6 


Landrieu and Blatt (1924) 
»» 


BENZ YLIDENE ACETONE: 
8TYRYLETHYLKETONE: 
BENZ YLIDENEPINACOLINE: 

1.2. DIBENZOYLETHANE; 

1.2. DIBENZOYLETHYLENE: 


CeH5.CH=CH.CO.CH3 \ 
CeHg .CH=CH .CO .C2H5 ( 

CeH5.CH=CH.CO.C(CH3)3 J 
CeHg .CO .CHa.CH3 .CO .CeHj \ 
CeHg .CO .CH=CH .CO .CeHs \ 


Dsneity, refractive index 
and surface tension: 

Getman (1910-11) 
Heat constants: Parks 
and Huffman (1930) 


BENZOYLACETONE: CeH5.CO.CH2.CO.CH3: Melting point, density and magnetic rotatory 
power: Perkin (1892). 


QUINIZARIN: CeH4(CO)2CeH2(OH)2: Saturated vapour pressure and melting point: 
Wenzel and Pirak (1934) 
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D. ACIDS 
BENZOIC ACID 

Quantitative determination of water as an impurity : Schwab and Wichers (1944). 
Constants. — Polyphasic equilibria 


Saturated vajiour 'pressure 



p mm 


p mm 


C. 104 

1.8 

L. l.'iO 

9.3 

Hirsbrunner (1934) 

no 

2.75 

138 

13.8 


116 

4.4 



- 

(\ 60.1 

0.0527 

L. 158.2 

34.0 

Khosky, Wood and Flanigan (1927) 

80.4 

0.308 

187.6 

110.8 


100.2 

1.436 




121.0 

5.830 




L. 175.5 

71.1 

212.7 

262.9 

Stelzner (1901) 

188.6 

114.1 

238.9 

1 570.0 


200.5 

173.8 

248.7 

! 730.0 


207.4 

219.8 

j 

i 



Boiling point 

Melting poird 

249°2 

Lumsden (1905) 

122°305 

jESSur and Green (1934) 

2r)0‘’03 

dt 

— (10 mm ): 0“595 Burriel- 

^ Marti (1930) 

122"375 

122°43 

Schwab and Wickers (1945) 
Burriel-Marti (1930) 

250'’8 

Lecat (passim) 


1 


Triple point 


122^362 


Schwab and Wickers (1945) 


Constants of state 

Density 



d 





L. 130 
155 
180 

1.07490 

1.05218 

1.02942 

Burriel-Marti (1930) 

G.28 

1.316 

i 

Jessup (1946) 
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Heat constants 


Sfccifk heat 


C. - 


180.26 

174.46 

167.66 

151.96 

i:i7.66 

124.26 


L. 121°8 
C. 12^8 
C. 25° 


Cp 


0.120 

0.125 

0.130 

0.141 

0.151 

0.160 

0.518 

0.351 

0.304 


t° 




- 111.66 

- 98.96 

- 85.16 

- 70.66 

- 64.46 


0.169 

0.179 

0.191 

0.204 

0.208 


-44.06 
-38.56 
-17.06 
-f 3.44 
21.94 


cp 


0.225 

0.230 

0.248 

0.267 

0.284 


Parks, Huffman and Barmork 
(1933) 


Andrews, Lynn and Johnston (1926) 


Heat of melting 

121°8 33.89 cal 

Andrews, Lynn and Johnston (1926) 

Heat of combustion 

20°, (cv) 6319 

Beckers (1931) 


25°, (c») 6317.5 

Dickinson (1915) 


25°, (cv) 6317.5 

Jessup (1942) 


25°, (c„) 6317.8 

Jessup (1946) 


25°, (c«) 6317.81 

Prosbn and Rossini (1944) 


Skrijan, Hifsher and Gibbons (1949) have studied the o, m, •p-tert, butylbenzoic acids. 


5-PHENYLPENTEN(3)OIC ACID; CeH5.CH8.CH=CH.CH2.COaH: Density and refractive 
index: Eykman (1919). 

OrtAo-HYDROXYBENZOIC ACID (SALICYLIC ACID) o-C^U^OE ,C0^1i 

Purification and influence of water on its solubility: Cohen and van Dobben- 
BURGH (1925). 

Constants 


Saturated vapour pressure 


t° 

p mm 


t° 

p mm 


182.9 

61.8 

Stelzneb (1901) 

219.8 

260.1 

Stelznbr (1901) 

208.6 

214.8 

171.1 

215.1 

>» 

224.1 

301.7 

P9 


Timmermans 31 
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Melting point 


158°3 


Crockford and Zurburg (1930) 


Heat of combustion 

20° (ct,) 6237.4 cal 157g 

Roth and Lasse (1924) 


.. „ 5233.8 

BERNim (1925-27) 


„ „ 5237.2 

Verkade and Coops(1928) 


5234.9 

Keffler (1931) 


.. 5237.2 

Beckers (1931) 


.. .. 5236.4 

Badoche (1937) 


GALLIC ACID: CgHa (0H)3.C02H; TEREPHTHALK; ACID: 7>C!gH.i(C02H)2: Saturated 
vapour pressure: Hirsbrunner (1934). 


PHTHALIC ACID o-CgH4 (COgHja 

Specific heat: Parks, Todd and Moore (1936). 

Heat of comhuMion: Richardson and Parks (1939); Verkade (1926) and Verkade 
and Hartman (unp.). 


E. ESTEKS 

ESTERS of METHYLBENZYLCARBINOL: CeH^.CHa.CHlCHg).O.COR (R-CHg- 
C\7 H35): Boiling point, density and rotatory power: Kenyon and Pickard (1914). 

J-PHENYLBENZYLOARBIXYJ^ ACETATE: CH3.CX)2.CH<^ ^ : Densiti/ and 

C H2 • 

rotatory power: Gerrard and Kenyon (1928). 

w-CRESYL ACETATE: CH3.CO2.C0H4.CH3: Saturated vapour pressure: Balson (1947). 

CH 

NAPHTYLMETHYLCARBINYL ACETATE: CHa.COg.CH^^ ^ "" and 

C10H7 

ESTERS of NAPHTYLHEXYLCARBINOL: CioH7.CH(CeHi3).O.COR (R^CHg 
CjoHji): Boiling point, density and rotatory power: Kenyon and Pickard (1914). 


METHYL BENZOATE CeH^. CO^ CH 3 

Constants: B.E. (1935) 


Saturated vapour pressure: Kahlbaum and Tesse (1898) 


t° 

p mm 

1 

p mm 

t° 

p mm 

t° 

p mm 

60.6 

4 

100.6 

30 

104.1 

35 

107.2 

40 

64.4 

5 

101.3 

31 

104.7 

36 

107.8 

41 

67.7 

6 

102.0 

32 

106.4 

37 

108.3 

42 

77.3 

10 


33 

106.0 

38 

108.9 

43 

96.3 

25 

103.4 

34 

106.6 

39 

112.6 

50 
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Boiling point Freezing point 



Crymble, Stewart, Wright 

-12°4 i 

(stable form) B.E. (1935) 


and Glendinning (1911) 

-13^9 

1 (unstable form) „ 

199‘’4 

dt 

“ (}0 mm ) : ()°54 Lecat 

„ 0'^54 B.E. (19.35) 

-12T) 

j Jaeger (1917) 

199°50 


L __ ... _ 


Melting curve: Deffet (1935) 


t^ 

p kg/cm^ 

t° 

P kg/cm= 

12.10 

1 

5.00 

865 

5.00 

357 

7.00 

967 

0.00 

609 

i _ 



Density 


1" 

d 



d 


0 

1.10767 

B.E. (1935) 

* 

1.1035 

Perkin (1896) 

15 

1.09334 


! 5 

1.10259 


30 ! 

1.07901 


10 

1.09823 


20 

1.0888 

Gartenmeister (1890) 

15 

1.09325 


25 

1.08396 

Reid (1910) 

20 

1.08847 


1 



25 1 

1.08772 

. - J 



Viscosity Surface tension 


t° 

7) • 10* 


i 

y 


15 

2298 

B.E. (1935) 

15 

38.75 

B.E. (1935) 

30 

1673 


20 

38.14 

,, 

20 

2051 

Gartenmetster (1890) 

30 

36.91 

- 


Refractive index 


1 

He r. 

Ha 

Hey. 

Heg. 


1 He V. 

15 

dn 

dt 

1.51364 

0.00044 

1.51455 

46 

1.51950 

46 

1.52963 

46 

1.53227 

48 

1 1.54011 

48 


Magnetic rotatory power: 11°5 1.8523 Perkin (1896) 
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ETHYL BENZOATE 


Constants: B.E. (1935) 
Boiling point 


212^45 

212T> 


dp 


(10 mm ): 0T)7 B.E. (1935) 

„ 0°54 Kurbatow (1903) 

,, 0^57 Lecat (passim) 


CsH^.CO^ 



Freezing point: —34°7 B.E. (1935) 


Density 



d 



d 


0 

1.06498 

B.E. (1935) 

12.5 

].0535 

Kreman, Meingast and 

15 

1.05112 




Gugl (1914) 

30 

1.03718 


24.3 

1.0426 

II 

4 

1.0614 

Perkin (1896) 

26.3 

1.0407 


5 

1.06049 


:13.2 

1.0346 

i> 

10 

1.05591 


46.8 

1.0222 


15 

1.05138 


56.8 

1.0130 

II 

20 

1.04684 

II 

57.5 

1.0125 

II 

25 

1.04214 

II 

67.1 

1.00360 

»> 

15 

1.0509 

Lumsden (1905) 

69 

1.0016 

II 

15 

1.0510 

Matsuno and Han (1933) 




25 

1.0417 

Reid (1910) 




Viscosity 


Surface tension 


T) • 10‘ 



Y 


15 

2407 

B.E. (1935) 

15 

35.94 

B.£. (1935) 

30 

1751 



35.31 


11 

2705 

Kremann, Mbingast and 

30 

34.12 




Gtjgl (1914) 




12 

2566 

„ 




64 

751 

” 





Refractive index 



Her. 1 

Ha 

D 

Hey. 

Heg. 


He V. 


15 

1.50226 

1.50291 

1.50748 

1.50774 

1.51704 

1.51926 

1.52672 

B.E. (1935) 

dn 

dt 

0.00039 

39 

—- 

41 

41 

41 

42 


20 

‘ — 

— 

1.50570 

— 

— 

— 


Dummsb (1919) 


Magnetic rotatory power: 12®9 1.7533 Perkin (1896) 
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/50-BUTYL BENZOATE: CgHs.COa CHg.CH (CHa)^: Boiling point: Lecat; density 
and magnetic rotatory power: Perkin (1896). 

d-^cc-BUTYL, HEXYL, OCTYL, NONYL, UNDECYL BENZOATES: CeH^.COaR 
(R—C^Hp, CgHig-, CgHi7-, CiiHga-'^^) •* Boiling point, density, refractive inde-x and 

rotatory power: Kenyon and Pickard (1916) 

BENZYLMETHYLCARBINYL BENZOATE: CeH5C02CH(CH2CeH5)(CH3): Boiling point, 
density, refractive, index and rotatory power: Kenyon and Pickard (1915). 


Sec, /5-OCTYL ESTERS of o, m, p-TOLUlC ACIDS: o, m, 7).CH3CeH4.C02 C^Hi^: Boiling 
point and density: Rule, Hay, Numbers and Paterson (1928). 


ETHYL CINNAMATE CeHg.CH-CH.COaCgHg 


Constants 

Boiling point Melting point 


27r0 

Weger (1883) 


6°70 

Walden and Swinne (1912) 

272'’0 

Lecat 





Density 



d 


! 

d 


12.9 

91.1 

1.06560 

0.98816 

Perkin (1892) 

16.8 

20.0 

1.0619 

1.0490 

Auwers (1917) 

Bruhl (1886-96-97) 


Refractive index 



Ha 

D 

H/S 

Hy 


16.8 

1.66365 

1.66118 

1.68223 

1.60260 

Auwers (1917) 

20 

— 

1.5697 

— 

— 


12.9 

1.56508 

1.56361 

1.68466 

— 

Perkin (1892) 

91.1 

1.61797 

1.62500 

1.64422 

— 


20 

1.65216 

1.66982 

1.68043 

1.60053 

Bruhl (1896-97) 


n-PROPYL PHENYLCINNAMATE: CeH6CH=C(CeH6)C02»-C3H7; METHYL a/Zo- 
CINNAMYL ACRYLATE: CeHjCH-CH.CH-CH.COjCHj: Density, refractive index: 
Eykman (1919). 
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NAPHTHOIC ESTERS CioH,COaR 

«ec.-BUTYL; HEXYL; HEPTYL; OCTYL; NONYL; DECYL; UNDECYL NAPHTHO- 
ATES: (R=sec.C4H,; C.Hj,; CjH^; C^H,,; C,H„; C,„Hji; C„Hs3); BENZYLMETHYL- 
CARBINYL NAPHTHOATE: (R -= C.Hs.CHjj.CHlCHj): BcMirtg point, density, refractive 
index and rotatory power: Kenyon and 1 ’tokard (1915). 


DIETHYL PHTHALATE 
Constants: B.E. (unp.) 

Boiling point: 289°5 Bruhl (1894) 


Density 



d 

! 

cl 

1 

1 

1 

0 

1.13592 

B.E. (unp.) 14.3 

1.1232 

Bruhl (1894) 

15 

1.12276 

„ 17.8 

1.1202 

Auwers and Schmidt 

30 

1.10958 

II 


(1913) 


Viscosity 


t*’ 

Y]-10^ 




15 

30 

15934 

8742 

B.E. (unp.) 

— 


Surface tension 




r 

t° 

y 

15 

38.01 

B.E. (unp.) 

20.5 

37. .34 Harkins, Brown and 

20 

37.41 



Davies (1917) 

30 

36.39 





Refractive index 



He r. 

Ha 

D Hey. 

Heg. 

H/? 

Hy j 

14.3 

i _ 

1.50070 

1.50490 — 

_ 

— 

1.52498 Bruhl (1894) 

15 

1.49937 

1.49993 

— 1.50431 

1.61269 

1.51483 

— B.E. (unp.) 

dn 

0.00041 

41 

— 41 

42 

43 

_ 

dt 1 







17.7 ! 

— 

1.49890 

1.50293 — 

— 

1.51356 

1.52284 Auwers and Schmidt 







(1917) 


METHYL, ETHYL and w-PROPYL MANDELATES: CeHg.CHOH.COaR (R-CH.,, 
('gHs, W-C3H7): Boiling point, density and rotatory power: Walker (1909). 

A-ec.-OCTYL o,m,p-METHOXYBENZOATES o,m,p^Cli^O . C^H^.CO^sec^C^ll^,: 

Density and rotatory power: Rule and Numbers (1926). 
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METHYL SALICYLATE o-CeH^OH. CO^CIig 


Constants 

Saiuraled vapour pressure: Ramsay and Young (1887) 


t" 

p mill j 

t° 

p mm 


p mm 1 

t» 1 

p mm 1 


p mm 

175 

2]f) 

185 

287.8 

195 

378.9 

205 

491.7 

215 

630.15 

176 

221.65 

186 

296.0 

196 

389.15 

206 

504.35 

216 

645.55 

177 

228.:$ 

187 

304.45 

197 

399.6 

207 

517.25 

217 

661.25 

178 

235.15 

188 

313.05 

198 

i 410.3 

208 

530.4 

218 

677.25 

179 

242.15 

189 

321.85 

1 200 

i 421.2 

209 

543.8 

219 

693.6 

ISO 

249.35 

190 i 

I 330.85 

201 

432.35 

210 

557.5 

220 

710.2 

ISl 

256.7 

191 

340.05 

202 

443.75 

211 

571.45 

221 

727.05 

182 

264.2 

192 

349.45 

203 

455.35 

212 

585.7 

222 

744.35 

183 

271.9 

193 

359.05 

204 

467.25 

213 

600.25 

223 

1 761.9 

J84 

279.75 

1 194 

1 368.85 

205 

479.35 

i 

214 

615.05 

1 

224 

779.85 


Boiling point 

dt 

222^88 Griffiths (1891) — ( 10 mm ): 0°57 

dp 

222°9 Ramsay and Young (1887) 

222°95 Lecat 

223°03 I Callendar and Griffiths (1891) 


Freezing point: — 8°6 Timmermans 
Density 



d j 

1 

d 


4 

1.1992 

Perkin (1896) 16 

1.1881 

Perkin (1896) 

5 

1.1981 

„ 20 

1.1834 

„ 

10 

1.1930 

„ ! 

i 

1 1 

1.1788 

j 



Magnetic rotatory power: 15°8 2.0071 Perkin (1896) 
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PHENYL SALICYLATE or SALOL o-CeH^OH.COgCcHg 


Melting point 


41°2 

Francis and Collins (1936) 

4r7 

1 Deffet (1935) 

41°38 

Campetti (1912-1913) 

42°5 

Miers and Isaac (1907) 


Melting curve: Deffet (1935) 


Stable form 

j Unstable form 11 

Unstable form V 


p kg/cm® 


j p kg/cm® 

t° 

j p kg/cm^ 

41.70 

1 

38.8 

1 

(12.9) 

1 1 

60.00 

315 

40.00 

49 

17.50 

1 192 

66.00 

608 

46.00 

245 

20.00 

296 

60.00 

702 

60.00 

423 

22.60 

; 400 

66.00 

898 

66.00 

426 

25.00 

506 

67.00 

976 

60.00 

830 

30.00 

706 





33.00 1 

827 





35.00 i 

910 





36.60 j 

i 

980 


Density 



d 


46 

1.17858 

Burriel-Marti (1930) 

66 

1.16981 

if 

76 

1.1526 

9f 


Viscosity Surface tension 



7] • 10‘ 


t'* 

y 


46 

60 

746.0 

482.3 

Burriel-Marti (1930) 

45 

60 

41.53 

38.86 

Burriel-Marti (1930) 

99 


ETHYL METHYLSALICYLATE: 
roUUory power: Perkin (1896) 




/OCH3 


*\coah/ 


Boiling pointy density and magnetic 


DIMETHYL and DIETHYL MONOBENZOYLTARTRATES: 
(RCO,)8.CHOCOCeH5.CHOH (R-CH3; CjHg) 
DIMETHYL and DIETHYL DIBENZOYLTARTRATES; 
(RCO^.CHOCOCeHs)* 


Melting point, density 
and rotatory power: 
Wood and Nicholas 
„ (1928) 












5. OXYGENATED DERIVATIVES OF POLYMETHYLENES 


O^/cZo-PENTANOL 


CsH.OII 


This compound is prepared by hydrogenation of cyclopentanone with platinum 
blak as a catalyst. 

Constants: B.E. (1937) 

Boiling point 


140^85 


dt 

dp 


(10 mm ): 0''41 B.E. (1937) and Lecat (passim) 


Freezing point: —19°0 


Density Viscosity Surface tension 


t° 

d 



YJ* 10® 

i 

1 

i, 


r 

\ 

0 

0.96253 


15 

14080 

|: 

1 

15 

33.60 I 

15 

0.95078 


30 

7596 

1 

1 

20 

33.07 1 

30 

0.93908 




1' 

30 

32.12 j 


Refractive index 



He r. 

Ha 

1) 

Hey. 

Heg. 


He V. 

15 

dn 

dt 

1.45252 

0.00046 

1.45286 

46 

1.45512 

1.45529 

47 

1.45974 

47 

1.46090 

47 

1.46148 

47 


l-METHYL-c?/cfo-PENTANOL-l CHg. CgHgOH 

Prepared by Grignard’s synthesis from cyclopentanone and methylmagnesium 
bromide. It decomposes on boiling (dehydration). 

Constants: B.E. (1937) 

Freezing point: 35®50 

Density Viscosity Surface tension 


t*^ 

d 


d 

t° 

7)- 10' 


r 

36 

0.90652 

45 


36 

6731 

36 

28.19 


0.90253 

50 

0.89251 

45 

4585 

40 

45 

27.80 

27.22 
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Refractive index 



Ho r. 

Ha 

Hey. 

Heg. 

H/? 

He V. 

40 

1.43855 

1.43871 

1.44125 1 

j 

1.44547 

1.44649 

1.44981 

dn 

dl 

0.00047 

47 

i 

49 

i 

47 

45 

48 


DIALKYL-cyrZo.PENTANOLS 1: X\R,01l{R2)[WtMCH^)2; (CW 2 ; (CHg, n-CgH^)]: 
Melting 'point, density, viscosity and refractive index: (‘biurboglu (1933-34-35). 


C.H - C^H 

Cycfo-PENTANONE I *^CO 

CHa—CH/ 

Cy(‘Jopentanone is prepared by condensation of adipic acid by means of baryta. 


Constants: B.E. (1937) 
Boiling -point 



dt 


130°65 

(10 mm); 0°48 B.K. (19.36) and Lecat 



Freezing point: —51°3 

Density Viscosity Surface iensiofh 



d 



7 ) • 10® j 

1 

V 

0 

15 

30 

0.96800 

0.95353 

0.93902 

1 

1 

15 

30 

2253 

995 

_1 

i 

15 

20 

30 j 

34.37 

33.87 

32.58 


Refractive index 



Her. 

Ha 

Hey. 

Heg. 

H/3 

He V. 

15 

1.43645 

1.43679 

1.43934 

1.44379 

1 

1.44498 

1.44845 

dn 

dt 

0.00042 

40 

42 

42 

42 

42 


METHYL-ci/cZo-PENTANONE ETHYL CARBOXYLATE 
Constants: Chiurdoglu (1935) 


CH2—CH—CH3 

I 

CHj—CH 


Boiling jwini; 111'0/16 mm; 109°5/15 mm 

Density: 0° 1.06386 ; 20° 1.04616 Viscosity y) • 10‘: 16° 6103; 30° 3407 

Refractive index: 20° Ha: 1.44430; Hey.: 1.44667; H/?: 1.46242; Hy: 1.46697 
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C;?/cZo-HEXANOL 

Prepared from pure phenol by catalytic hydrogenation (platinum) and ])urified 
by distillation under reduced pressure until constancy of the melting point 
and of the density for successive fractions. 

Constants: B.E. (1937) 


Boiling point Melting point 


]6(>"8 1 

dt 

r fyo 0°4r> Lecat ! 

dp 1 

25°15 

B.E:. (1937) 

1 

1 

2r)°45 

Deffet (1940) 

161 K) i 

0^45 B.E. (1937) | 

25°4r) 

Lange (1932) 

ior:j 

Naoorhow and Rotinjanz (1911) | 




Melting carve 


t” 

p kg/cni^ 

i 


p kg/cm^ 


25.45 

1 

Deffet (1940) j 

50.00 

685 

Deffet (1940) 

30.00 

133 


60.00 

968 


40.00 

400 

___ 

i 

! 





Derhsily Viscosity Surface tension 


t'" 

d ! 


' i 

: 

: 1 


y 


30 

0.94155 

30 

41067 

25.5 

33.91 

B.E. (1937) 

45 

0.92994 

45 

17194 

30 

40 

33.47 

32.24 



Refractive index 


He r. 

Ha 

b" 

Hey. 

Heg. 

H/8 

He V. 

1.46201 

1.46246 

1.46477 

1.46494 

1.46947 

1.47063 

1.47422 

0.00038 

38 


38 

38 

39 

1 

40 
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/CHs—CHj. 

CH,( )C(CH3)0H 

I, 2 -DIMETHYL-C 2 /cfo-HEXANOL-l CH / 


Constants: Chiurdoglu (1938) 



Trans 

Cis 

Boiling poivJl2bmm 


74°0 



82°85 


Freezing 'point 


13°2 



23°2 


Density: 

15° 


0.92346 



— 



20 ° 


0.91874 



0.92504 



30° 


0.90940 



0.91692 



40° 


0.90000 



0.90882 


Viscosity: 

16° 


24520 



— 


7J • 10® 

20 ° 


17258 



— 



30° 


9143 


i 

25424 



40° 


5466 

dn 


13500 

dn 

Refractive index 

20 ° 

30° 

di 

20 ° 

30° 

~dt 


Ha 

1.45903 

1.45416 

0.00049 

1.46252 

1.45826 

0.00043 


Hey. 

1.46145 

1.45650 

49 

1.46494 

1.46059 

43 


H/J 

1.46712 

1.46211 

50 

1.47068 

1.46617 

44 


By 

1.47176 

1.46669 

51 

1.475.W 

1.47083 

45 


Other DIMETHYL-cycfo-HEXA NOLS-1 


Constants: Chiurdoglu (1938) 

1,3.DIMETHYL 

/CH2—CHg. 

OH, 

l,4-r>IMETHYL 

CH 3 —CH( ;C(CH3)0H 

j ^cb^—ch/ 


Trans 

Cis 

j Cis 

Boiling 'point /25 mm 

77°55 


84°0 

83°75 

Freezing point 

14°5 


27°5 

24° 

Density 

0 ° 0.91366 

30° 

0.90216 

30° 0.90112 


16° 0.91052 

40° 

0.89358 

40° 0.89290 


20 ° ’0.89748 

45° 

0.88930 

45° 0.88880 


30° 0.88936 

50° 

0.88502 



40° 0.88124 




Viscosity: 

15° 41898 

30° 

19774 

30° 21740 

*/)• 10 ® 

20° 28421 

40° 

10881 

40° 11667 


30° 14009 

45° 

8331 

45° 8828 


40° 7649 

60° 

6634 

1 
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1,3.DIMETHYL. 

ct/c^o-HEXANOL-l 


1,4-DIMETHYL- 

cycfo-HEXANOL-1 


Trans 

Cis 


Cis 


Refractive index: 20° 
Ha 

1.45073 

dn 

dt 

1.45753 

dn 

IF 

1.45643 

dn 

dl 

Hey. 

1.45317 

— 

1.45996 

_ 

1.45887 


H/? 

1.45880 


1.46564 

— 

1.46455 

_ 

Hy 

1.46347 

„ -- 

1.47029 

—. 

1.46920 

__ 

30“ 

Ha 

1.44661 

0.00042 

1.45304 

0.00045 

1.45213 

0.00043 

Hey. 

1.44897 

42 

1.45547 

45 

1.45457 

43 

H^ 

1.45462 

42 

1.46108 

45 

1.46029 

43 

Hy 

1.45923 

42 

1.46575 

45 

1.46486 

43 


CycZo-HEXANONE 
Constantsi B.E. (1937) 


CH,( 


CH.—CHj. 

>0 

CHg—CH/ 


Boiling point Freezing point 


165“65 

^ .* 0°48 

-31°2 

Timmermans 

155°7 

„ 0°48 Lecat 

1 



Density 


t° 

d 

• 

t° 

d 


0 

0.96436 

B.E. (1937) 

20 

0.9462 

Allsopp (1934) 

15 

0.95099 


20 

0.9466 

Richards and Shipley 

30 

0.93761 




(1916) 

Viscosity 





t° 

T)- 10* 


t° 

1)-10' 


16 

2453 

B.E. (1937) 

17.3 

2300 

Herz and Bloch (1924) 

30 

1803 


39.1 

1549 





65.9 

1012 

II 








494 OXYGENATED DERIVATIVES OF POLYMETHYLENES 

Surface tension 



y 


15 

35.12 

B.E. (1937) 

20 

34.50 

,, 

30 

33.51 

- 


Refractive index 



Constants: Chiurdoglu (1938) 



2.METHYL 

/CH 2 -CH 2 . 

ch/ )co 

XHo-CH / 

\:h3 

3-MCTHYL 

CH/ ^OO 

^CH -CK, / 

1 ' 

OH, 

1 4-METHYL 

.CHj-CHj. 

; CHj—CH( )co 

Boiling point 

165°08 

1 

169°58 

171°25 

Freezing point 

-14° 

-73°5 

-40°6 

Timmermans 




(passim) 




Density: 0 ° 

0.94238 

#.93214 

0.93241 

15° 

0.92933 

0.91954 

0.91984 

20 ° 

7.92500 

0.91535 

0.91562 

30° 

0.91632 

0.90694 

0.90728 

Viscosity: 15° 

1845 

1999 

1916 

7} • 10® 30° 

1406 

1512 

1457 

Refractive index: 20 ° 


1 

j 


Ha 

1.44571 

1.44360 

1.44290 

Hey. 

1.44817 

1.44606 

1.44636 

up 

1.45392 

1.45182 

1.45112 

By 

1.45873 

1.45658 

1.45688 


3-METHYL-ci/cfo-HEXANONE: Rotatory dispersion in the kelonic absorption bands: Lowry, 
Simpsons and Allsopp (1937) 









OXYGENATED DERIVATIVES OF POLYMETHYLENES 


495 


MENTHOL (Zand (Z) Vh-CihiOHa 

Constants 


Boiling point: 216°3 Leg at 


Melting point 


42°45 

Hulett (1899) 

42°5 

Adamants (1933) 

42°5 

Wright (1917) 

43° 

Pickard and Ltttlebury (1912) 


Melting nm^e 


Form 1 

Form 11 


t° 

P kg/cni“ 


p kg/cmi* 

! 

1 

42.45 

1 

36.40 

1 

Hulett (1899) 

43.00 

25 

36.90 

25 

,, 

43.75 

50 

37.60 

50 


44.35 

75 

38.30 

75 


44.85 

100 

38.90 

100 

>1 

45.55 

125 

39.40 

125 


46.20 

150 

40.05 

150 


46.80 

175 

40.75 

175 


47.25 

200 

41.35 

200 


47.90 

225 

41.95 

225 


48.60 

250 

42.60 

250 

9f 

49.25 

275 

43.15 

275 

9 9 

49.80 

j 

300 

43.70 

300 

99 









496 
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Density 



d 


t® 

d 


40.9 

0.8839 

Patterson and Taylor 

80 

0.8534 

Kenyon and Pickard 

59 

0.8699 

» (1905) 

100 

0.8379 

,, (1915) 

80 

0.8534 


120 

0.8223 

»» 

20 

0.9007 

Kenyon and Pickard 

140 

0.8070 


40 

0.8848 

M (1905) 

160 

0.7917 

»> 

60 

0.8690 


180 

0.7760 



Rotatory pcmer 



(a)D 



(a)D 


35.2 

49.73 

Patterson and Taylor 

63.2 

49.95 

Patterson and Taylor 

39.5 

49.82 

„ (1905) 

70.2 

49.90 

(1905) 

43.0 

49.88 


78.0 

49.82 


48.2 

49.89 


100 

49.51 


53.5 

49.94 

j# 

40 

49.55 

Kenyon and Pickard 

58.3 

49.96 




(1915) 


FENCHYL ALCOHOL {I and A) 


Melting point: 


42°1 Fischer (1939) 
41°5 Deffet (1940) 


HgC—ClCHa)—CH—OH 

CHg 

I * 

HaC—CH-ClCHg), 


Melting curve: Deffet (1940) 



p kg/cm* 



p kg/cm* 

41.5 

1 


60.6 

796 

48.0 

282 


63.6 

940 

55.0 

584 





TERPINEOL and esters. 


CH. 


HO^C—CH—CHa—(pH, 
CH,^ CJHa~-CH==C—CH, 


Density, refractive index, rotatory power: Fuller and Kenyon (1924). 
Boilmg point: Terpineol a: 218°85; Terpineol /?: 210°6 Lecat. 
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BORNEOL 


Constants: Vanstone (1910-1909) 


CH, 

CH^ 


CH, 

f CHOH 


CH,—C—CH, I 

- 


Saturated vapour pressure 


1 

Stat. meih, | 

Dynam. melh. 


p mm 


p mm 

78.0 

2.30 

77.9 

2.16 

95.1 

6.67 

96.8 

6.55 

110.5 

15.70 

110.0 

15.00 

130.2 

40.4 

131.0 

40.92 

150.2 

158.4 

96.6 

127.2 

156.6 

1 

115.16 


Boiling point: 215°0 

215°0 Lecat 


Melting point: 208°6 


Constants 


CAMPHOR 


CHjj 

I 

CH^ 


CH3 

I " 

C_ 

I 


CO 


CH3-C-CJH3 
CH- 


CH3 


Saturated vapour pressure: de Wilde (1937) 



p mm 1 


p mm 

1 

p mm 

I 

C. 65.14 

3.9 

105.14 

27.3 

140.84 

108.4 

168.24 

69.84 

6.1 

109.24 

31.7 

146.54 

127.8 

168.94 

75.54 

8.0 

110.34 

32.7 

150.84 

152.3 

171.14 

79.94 

8.9 

115.54 

41.6 

152.94 

165.6 

173.44 

85.14 

10.5 

117.04 

42.8 

155.84 

182.1 

173.74 

88.84 

14.0 

120.54 

50.5 

157.14 

190.0 

176.24 

92.94 

15.9 

125.74 

61.6 

158.04 

196.2 

177.64 

95.14 

17.0 

129.74 

71.9 

1 160.94 

216.8 

178.54 

100.04 

21.9 

130.94 

74.5 

1 163.14 

231.6 

179.44 

102.54 

23.9 

136.14 

89.8 

165.94 

252.6 

180.34 

103.24 

25.7 






L. 178.04 

368.1 

186.34 

456.1 

198.74 

619.5 

215.64 

179.14 

379.3 

188.54 

481.6 

201.74 

664.8 

220.84 

180.14 1 

390.0 

191.54 

514.1 

203.94 

699.2 

225.44 

181.14 

398.4 

191.64 

517.0 

206.74 

749.1 

225.84 

182.24 

408.3 

193.54 

544.1 

211.04 

817.8 

232.34 

183.24 

419.5 

195.74 

587.6 





p mm 


272.7 
274.2 

295.1 
318.4 

321.1 

346.2 

359.7 
368.1 

379.3 
390.0 


920.3 

1027.9 

1143.4 

1150.4 
1290.8 


Timmermans 32 
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Boiling point 

207°42 DE Wilde (1937) 209°1 I Lecat 


Freezing point 


178°43 

Fransden (1931) 

178^8 (rac) 

1 Lougutnine (1889) 

178°6 (d) 

Fischer (1939) 

178°8 

Faucon (1912) 

178°6 (d) 

Roos and Somerville (1926) 

179r> 

de Wilde (1937) 

178°6 

Haller (1892) (from 

Bangphien) 




Triple point: 180°l/385.8 mm. De Wilde (1937) 


Rotatory power: 15°--16° (a)D: ±42.76 Haller (1892 

180°, between 5893 and 2485 A, see diag. Lowry and Gore (1932) 


Heat of melting 10.74 cal 157g Fransden (1931) 


IVIETHOXYMETHYLENE CAMPHOR: Ci 2 Hig 02 : Density and refractive, index: Bruhl 
(1894L 

PULEGONE: CioHigO 

Boiling point: 223°8 Lecat; refractive index, rotatory fxfwer: Lowry, Simpsons and Allsopp 
(1937). 

d-CARVONE: C(CH 3 )=CH 2 ;DIHYDROCARVONE: (CH 3 )C;HgOC(CH 3 )=CH 2 ; 

/C0-CH2-C(CH3)2 
DIHYDROEUCARVONE: CH3—CH( 

XJHj—CH-CH 


and CARVENONE: CH 3 —CeHeO-~CH(CH 3)2 
Boiling point: Lecat; density, refractive index: Bruhl (1899) and Hernquist (1914). 


ESTERS of U and d.TETRAHYDRO-2-NAPHTHOL: 
R-CHaCOa; C 4 H 3 CO 2 ; Kenyon and 

Pickard (1912-14). 


METHYL-cycfo-PROPANE-LLDICARBOXYLATES and homologues: 
(CHa) 2 .C(COaCH 3 ) 2 : Density, refractive index, rotatory power: Vogel (1934). 


CH CHa H 
\ / '\ / 
HC C C\B 

HC^ A 

CH CH2 












6. HETEROCYCUC OXYGEN COMPOUNDS 


EPOXYETHANE or ETHYLENE OXIDE 

Constants: B.E. (1937) 

Satured vapour pressure 



p mm 


p mm j 

i 

1 

p mm 


-49.372 

-43.311 

-38.242 

-33.273 

-28.169 

33.94 
50.70 i 
69.68 1 
93.73 ! 
124.93 

-21.847 

-16.956 

-14.825 

- 9.828 

- 4.904 

1 

175.58 ! +0.194 

225.28 1 5.644 

250.14 i 9.210 

317.68 j 11.934 

397.77 j 

1 

i 497.41 
625.07 
721.95 
804.01 

Giauque and Gordon 
(1949) 


Boiling point Freezi^ng point 

W50 GiAUQiTE and Gordon (1949) j --lll°7 B.E. (1937) 

dn (1937) I _ii2°.51 Giauque and Gordon (1949) 

10°75 Lecat I ' 

Density: (with dilatometer) 0® 0.89713 5° 0.89057 

Viscosity Surface tension 



V) • 10® 

! 

V 


0 

309 

B.E. (1937) 0.1 

28.00 

B.E. (1937) 

5 

295 

„ 4.9 

27.24 

1 99 

30 

283 

10 

26.39 



Specific heat: Giauque and Gordon (1949) (M.W. 44.052) 



Gp 

t° 

Cp 


Cp 


-257.83 

0.015 

-164.74 

0.271 

1 -76.37 

0.440 

(other temperatures, 

-247.71 

0.0549 

-151.66 

0.292 

i -64.31 

0.443 

see authors) 

-237.03 

0.101 

-132.52 

0.331 

-52.49 

0.444 


-224.33 

0.149 

-126.97 

0.348 

-39.96 

0.447 


-214.92 

0.179 

-121.76 

0.365 

-32.59 

0.450 


-205.45 

0.204 

L. -107.19 

0.447 

-19.67 

0.455 


-195.03 

0.224 

-101.14 

0.445 

- 7.55 

0.461 


-183.69 

0.243 

- *89.45 

0.444 

+ 2.52 
10.77 

0.467 

0.470 



Heat of vaporisation: 138.5 cal 15°/g Giauque and Gordon (1949) 
Heat of melting: 28.066 
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HETEROCYCLIC OXYGEN COMPOUNDS 


PARALDEHYDE (Clla CHO)3 

This compound is purified by crystallization. For the equilibria with acet¬ 
aldehyde and the ‘^natural constants” of this system of d 3 niamic isomers, see: 
Hollmann (1903). 

Constants 

Critical teni'perature: 290° Hollmann (1903) 


Boiling point Melting point 


123°87 

1 Hollivunn (1903) 

12T> 

CiooPER (1926-27) 

123^93 1 

COFFETTl (1903) 

12°.5r) 

Hoilmann (1903) 

124^35 1 

Lecat and Friend and 

12°6 

Louguinine and Dupont (1911) 

i 

Hargreaves (1944) 

12^61 

Turbaba (1901) 


Density 


t° 

d 

1 

j 

C 

d 


12 

1.00058 

Pascal and Duruy (1920) 

(iO.l 

0.9454 

Friend and Hargreaves 

20 

0.9933 

,, 

70.0 

0.9342 

„ (1944) 

40 

0.9673 


79.2 

0.9233 


15.0 

0.9962 

Friend and HargreavesI 

91.2 

0.9088 

»> 

42.6 

0.9654 

(1944) 

i 



51.3 

0.9558 

- 

1 

j 





T)- 10' 


t° 

T)- 10' 


10 

1527 

Druckee and Kassel 

60.1 

595.7 

Friend and Hargreaves 

76.5 

478 

(1911) 

70.0 

520.6 

(1944) 

20 

1178 

Muchin (1913) 

79.2 

464.2 

99 

15.0 

1324 

Friend and Hargreaves 

91.2 

401.8 

99 

42.6 

775 

» (1944) 

103.9 

.349.5 

99 

51.3 

674.7 

»* 

117.2 

302.7 

99 


Surface tension: 5° 27.82 Schipf (1884) 


Magmtic rotatory power 


17°3 


0.9058 


Perkin (1884) 
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HC-CH 

FURFURAL 1 

HC=C—CHO 


Constants 

Saturated vapour pressure: Evans and Aylesworth (1926) 



p mm 


p mm 


p mm 1 


1 p mm 

39.9 

8 

131.6 

310 

159.0 

707 !| 

1 

163.8 

812 

92.3 

69 

140.2 

411 

160.9 

744 

170.6 

966 

120.3 

214 

154.4 

625 






Boiling poird 


161°45 

Lecat I 

i6r7 

Evans and Aylesworth (1926) 

16r7 

Mains (1922) [ 

161°9 

VON Reis (1881) 


Critical solution point in HgO: 120''9 Evans and Aylesworth (1926) 


Density 


to j 


1 

1 ’* 1 

j 

d 


0 

1.1808 

1 

Walden (1906) 

20 

1.1598 

Mains (1922) 

25 1 

1.1544 


25 

1.1545 


0 

25 ! 
50 

1.1811 

1.1544 

1.1284 

Walden (1908-09) 

25 

1.1546 

Walden (1907) 



7)-I0‘ 




0 

25 

2475 

1494 

Walden (1906) 


Refractive index 



Ha 

D 

H/J 

Hy 


20 

1.61862 

1.52608 

1.54566 

1.66484 

Bruhl (1886) 

20 

_ 

1.52608 

— 

— 

Evans and Aylesworth (1926) 

26 

— 

1.52346 

— 

— 

Walden (1907) 
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HETEROCYCLIC OXYGEN COMPOUNDS 


DIOXAN 


CH 2 -CH 2 

CH3-CH2 


It is impossible to purify dioxan by simple fractional distillation: this opera¬ 
tion must be alternated with fractional fusion. In addition an isomerisation 
to acetal takes place: this transformation leads to an equilibrium system, 
containing 3 % of acetal, melting at 10^2. Furthermore, an enantiotropic modi¬ 
fication exists, having a transition point of —0°1 (Deffet, 1935). 

Rosendahl (1946) studied the critical constants, the saturated vapour pres¬ 
sure, the viscosity and the surface tension; he does not entirely agree with us, 
although his melting point is ll''75-l 1*^80. 


Constants: B.E. (1937). 


Boilintj point 


10r320 

lorss 

101°40 
101°43 
101°50 


^ (]0wm): 0°432 Wojciechowski and Smith (1937) 

„ 0°43 Lecat 

0^’43 B.E. (1937) 

Teague and Felsing (1943) 

Pesce and Lago (1944) 


Melting pomt 


1P65 

Pesce and Lago (1944) 

11°8 

Teague and Felsing (1943) 

11°7 

ScHUTZ (1938) 

ll'^SO 

B.E. (1937) 

11°76 

Harned and Morrison (1930) 

11^80 

Ewert (19:17) 

11=78 

P».0SENDAHL (1946) 

11°80 

Hess and Frahm (1938) 


Density 



.d 



d 


15 

1 1.03922 

B.E. (1937) 

25 

1.0276 

Schneider and Lynch 

20 

1.03361 




(1943) 

30 

1.02230 


25 

1.0280 

Teague and Felsing 

20 

1.03364 

ScHUTZ (1938) 



(1943) 

20 

1.03375 

Hess and Frahm (1938) 

25 

1.02802 

Pesce and Lago (1944) 
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Viscosity Surface tension 



71-10“ 



y 


15 

1439 

B.E. (1937) 

15 

34.45 

B.E. (19:!7) 


1087 


20 

33.74 

»* 




30 

32.20 



Refractive index 



He r. 

Ha 

D 

Hey. ! 

Heg. 


Hev. 

Hy 


15 

cln 

i 1.42198 

1 

1 

1 1.42225 

1 

1.42436 

1 

1.4245G 

1.42865 

1.42958 

1.43290 

-- i 

B.E. (1937) 

di 

! 0.00042 : 42 

— 

43 

43 

43 

44 

— 

» 

20 

: — 

i 

. 1.42241 

— 

' — 

— 

— 

— 

Hess and Prahm 

(1938) 

25 

— 

1 

1.4201 

— 

— 

— 

— 


Schneider and 

Lynch (1943) 

25 

i 


i 

1.4202 

— 

— 

— 

1 

— 

Teague and Felsing 
(1943) 

25 

— 

— ; 1.4202 

— 

— 

— 

— 

— 

Few and Smith (1949 

25 



1.42025 


1 




Frey and Gilbert 
(1937) 


MALEIC ANHYDRIDE (CHC0)20 


Constants 

Saturated vapour pressure: Winstrom and Kulp (1949) 


t" 

p mm 


pmm 


pmm 

t° 

pmm 

35.0 

0.36 

50.0 

1.90 

62.8 

2.24 

60.0 

3.39 

40.0 

0.69 

61.0 

1.99 

64.0 

2.34 

66.0 

4.43 

45.0 

1 

i 

1.22 

62.0 

2.16 

66.0 

2.53 

70.0 

5.93 


Boiling point: 200° Perkin (1888) 

Mdting poinJt: 52°6 Weiss and Downs (1923) 

52°8 Winstrom and Kulp (1949) 










7. SUGARS 


a-(?-GALACTOSE CJIi^Og 

Rotatory potver: (a) : 80°0 (Final) Jack and Stegeman (1941) 


Specific heat: Jack and Stegeman (1941) (M.W. 180J5G) 


t" 

Vp 

t" 

Cp 

t"’ 

Cp 


Cp 

-209.24 

0.06284 

-140.00 

0.1357 

-78.08 

0.1941 

-9.28 

0.2584 

-199.13 

0.07450 

-130.76 

0.1448 

-68.34 

0.2027 

-0.62 

0.2687 

-179.30 

0.09670 

-120.75 

0.1541 

-59.38 

0.2115 

+ 7.21 

0.2744 

-169.68 

0.1066 

-111.83 

0.1619 

-38.45 

0.2287 

15.12 

0.2790 

-159.98 

0.1165 

-103.71 

0.1695 

-29.47 

0.2370 

23.70 

0.2926 

-149.08 

0.1265 

- 87.;i9 

0.1827 

-J7.38 

0.2483 




/-SORBOSE OgHiaOe 

Rotatory power: (a) —43°1 (Final) Clarke and Stegeman (1939) 


Specific heat: Jack and Stegeman (1941) (M.W. 180.156) 



Cp 


Cp 


Cp 

* 

Cp 

-209.14 

0.06372 

-131.87 

0.1520 

-70.89 

0.2191 

-15.69 

0.2655 

-190.77 

0.08487 

-121.57 

0.1636 

-59.20 

0.2237 

- 5.12 

0.2764 

-168.12 

0.1096 

-113.06 

0.17,35 

- 48.72 

0.2351 

+ 10.86 

0.2893 

-148.99 

0.1304 

-102.21 

0.1891 

-:i7.98 

0.2440 

19.69 ! 

0.2984 

-140.80 

0.1403 

- 90.46 

0.2075 

-27.48 

0.2527 


1 


SACCHAROSE G 12 H. 22 O 11 

Purified by crystallization from absolute alcohol in vacuo (Dickinson, 1915 
and VosBURGH, 1921). For criteria of purity, see: ''Piiblicatiorhs of the Institute 
of pure Reagents of Moscoiv'\ 


Heat of combusHon 

20°, (c») 3943 cal 157g 

Karrer and Fioroni (1923) 

16°-20“, (c,) 3943 

SwiETOSLAWSKi and Starczewska 



(1922) 


20°, (c,) 3943 „ 

Dickinson (1915) 
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a-LACTOSE MONOHYDRATE CAOn . HoO 

Rotatonj power: (a) (Final) Clarke and Stegeman (1939) 


Specific heat: Anderson and Stegeman (1941) (M.W. 360.314) 


t° 



Cp 

. . 

! 

t'^ 

-208.01 

0.06558 

-132.31 

0.1447 

-60.75 

0.2115 

-11.44 

-198.16 

0.07690 

-109.12 

0.1663 

-50.77 

0.2218 

+ 1.17 

-191.42 

0.08429 

- 92.55 

0.1817 

-41.47 

0.2294 

11.05 

-181.43 

0.09613 

- 77.77 

0.1960 

- 34.04 

0.2372 

20.19 

-169.42 

-150.93 

0.1072 

0.1265 

- 69.01 

0.2045 

: i 

-20.24 

0.2516 

24.26 


P-LACTOSE CV2l^220ii 

Rotatory power: (a) SS'^O (Final) Clarke and Stegeman (1939) 


Specific heat: Anderson and Stegeman (1941) (M.W. 342.298) 



Cp 

r ‘ “.o ■ ■ 

! ^ 

Cp 

1 1 

t" 

-200.27 

0.07312 

1 

-134.34 

0.1394 

-71.92 0.1970 

1 

-10.40 

-185.32 

0.08933 

-123.84 

0.1486 

-55.54 0.2151 

— 2.23 

-168.65 

0.1058 

-108.30 

0.1644 

-37.87 0.2297 

-j- 7.05 

-158.84 

0.1156 

- 90.11 

0.1789 

-20.30 0.2469 

16.28 

-143.18 

0,1303 

- 82.69 

0.1860 

' I 


. .. 

_ 

_■ 

1 

i ‘ 



P-MALTOSE MONOHYDRATE 

Rotatory power: (ol) 131°0 (Final) Clarke and Stegeman (1939) 
Specific heat: Anderson and Stegeman (1941) (M.W. 360.314) 



Cp 


Cp 


V.p 


-212.06 

0.06086 

-151.49 

0.1285 

-79.08 

0.1968 

-30.96 i 

-202.76 

0.07116 

-140.16 

0.1387 

-71.17 

0.2054 

-14.02 

-191.03 

0.08566 

-125.23 

0.1549 

-61.47 

0.2163 

- 1.13 

-181.93 

0.09608 

-108.21 

0.1714 

-49.72 

0.2279 

10.42 

-169.69 

0.1094 

-100.11 

0.1785 

-37.91 

0.2399 

23.11 

-159.80 

0.1189 

- 89.68 

0.1886 

1 



' 


(K2r)80 

0.269G 

0.2790 

0.28H9 

0.2910 


0.2540 

0.261S 

0.2714 

0.2791 


0.2451 

0.2637 

0.2744 

0.2852 

0.2990 
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CAKBONYL CHLORIDE or PHOSGENE COCU 


Constants: Giauqtte and Jones (1948) 
Boiliwj point: 7T)G 

Melting point: —127''8G 


Saturated vapour pressure 



p Him 

1 

1 

! 

p mm I 


p mm 

1 

-.jT-OJO 1 

24.75 

-;(2.132 

122.12 i 

-0.953 

541.28 

-51.651 ! 

37.32 

1 -25.527 

173.88 1 

+3.948 

660.07 

-45.78:! ' 

54.67 

i -17.778 

255..50 ! 

8.003 

773.12 

-39.357 ! 

i 

80.75 

1 - 9.087 

:i8].88 1 




Densiii/: Davies (194G) 



d 

1 



d 

0.00 

1.4187 

j 14.50 

1.3853 

27.00 

1.3547 

5.00 

1.4076 

1 20.00 

1.3714 

37.00 

1.3310 


dt - 1.4*20] 4 — 0.0023120 — 0.000002872 t°2 Davies (194G) 


Specific heat 



Cp 

i 

Cp 

t° 

Cp 



C. -258.30 

0.0164 

i -202.59 

0.1139 

L. -124.78 

0.2526 

-61.24 

0.2403 

-257.12 

0.0197 

i -196.06 

0.1187 

-120.42 

0.2508 

-55.36 

0.2403 

-255.34 

0.0272 

1 -190.19 

0.1225 

-115.65 

0.2491 

-49.00 

0.2404 

-252.67 

0.0363 

1 -184.04 

0.1262 

-110.10 

0.2472 

-36.20 

0.2412 

-249.11 

0.0463 

-177.36 

0.1306 

-103.76 

0.2459 

-22.99 

0.2420 

-244.82 

0.0569 

-171.20 

0.1341 

- 97.36 

0.2447 

-10.34 

0.2426 

-240.16 

0.0681 

-164.62 

0.1383 

- 91.09 

0.2441 

+6.30 

0.2429 

-2.35.09 

0.0781 

-158.21 

0.1428 

- 84.90 

0.2425 



-229.80 

0.0856 

-151.67 

0.1458 

- 78.21 

0.2414 



-224.62 

0.0924 

-146.19 

0.1499 

- 72.16 

0.2405 



-219.35 

0.0990 

-140.19 

0.1517 

- 66.00 

0.2400 



-214.51 

0.1037 

-136.45 

0.1556 





-209.12 

0.1084 

-132.42 

0.1606 



1 




Heat of vaporisation 
Heat of melting 

1 (B.P) 58.96 call57g 
13.86 „ 

i 
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ETHYLENE CHLOROHYDRIN CHaOLCHgOH 

{2-CHLOROETHYL ALCOHOL) 

This compound gives with water an azeotrope, boiling at 97°8, with 45.8 % 
of chlorohydrin according to Palhavouni (1927); 42.5% according to Gombkrg 
(1919), or 41 % according to Bancelix and Rivat (1919). 

Constants: B.E. (1928) 

Boilvtuj point: 128°6 (10mm): 0^40 B.E. (1928) and Lecat 

dp 

Freezhvf pomt: — 67°5 


DensiUj 


1 1 I 

j 20 I 1.2022 ; IMathews (192(5) 


Viscosity 



7)- 10® 


15 

30 

3913 

2688 

B.E. (1928) 


0 

15 

20 

20 


1.22210 
1.20720 
1.20190 
1.19118 


B.E. (1928) 


Refractive index 



Ha 

D 


- ^. 

Hy 


15 ' 

1.44148 

1.44380 

1.44946 

1.45414 

B.E. (1928) 

dn 

df 

0.00039 

39 

38 

37 

ff 

20 

i 

— 

1.44208 

_ 1 

__ 

Mathews (1926) 







Heat of vaporisation 

(126°55) 122.97 cal 157g 

Mathews (1926) 
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2-FLUOROETHYL 

2,2-DIFLUOROETHYL 


ALCOHOL 

ALCOHOL 


CH 2 P.CH 2 OH 

CHF 2 .CH 2 OH 


Constants: Swarts (1923-27-31) 


Density 


18°3 

1.1143 



17°2 

1.3084 

Viscosity: 73 • 10 ® 

20 ° 

1924 

50° 

1044 

20 ° 

2650 

50° 1275 


30° 

1540 

60° 

889 

30° 

2030 

60° 1042 


40° 

1247 



40° 

1580 


Refractive index 








Ha 


18°3 

1.3622 



17°2 

1.33290 

H^ 



1.3684 




1.33729 

By 



1.3714 




1.34148 

__! 




i 





TRIFLUOHOALKYL ALCOHOLS 


OH 

CF, 


■> 




Ch'/ 


Constants: Swarts (1927-29-31-34) 


Boiling point 

i 

i 

74°05 

1 

1 77”95 

i 

81°60 


Melting point 

1 

j 

-43°5 


” i 

i 

0 

0 

0 


Density 

0 ° 

1.4106 

15° 

1.2799 

22°6 

1.1903 



22° 

1.37.36 






Viscosity: 73 • 10 ® 

20° 

1995 

15° 

3685 

25° 

3328 

3320 


30° 

1543 

24°92 

2586 

30° 

2706 

2706 


40° 

1216 

35° 

1772 

35° 

2240 

2240 


60° 

796 

44°96 

1301 

40° 

1836 

1845 



• 

55° 

994 

45° 

1591 

1590 






1 

Swarts (1927) 

(1931) 

Refractive index 








Ha 

22 ° 

1.2896 

15° 

1.31610 

22°6 

1.33120 


D 


1.2907 


1.31720 


1.33241 


H/S 


1.2934 


1.32120 


1.33619 


Hy 




1.,32253 


1.33804 



DICHLOROETHYL ETHER: (C 2 H 4 C 1 ) 20 : Boiling &nd melting point, density: Tschamleb 
(1948)* 
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DJFIATOROACETIC ACID 

CHFg.COijH 

Constants: Swarts (1919-23-31) 
Boiling foint: 134°2 

Melting foint: 40°3r) 

Density: 20° 1 1.52546 


TRIFLUOROACETIC ACID 
CPg.COJI 

Constants: Swarts (1922-31) 
72°4-72°5 
* ~15°25 

0° 1.53515 


Viscosity 



YJ • 10' 

1 r 

V) • 105 


Y) • 10' !' 


7)- 105 

20 

2982 

!i TjO 

1550 

19.75 

876 

50.35 

569 


2332 

1 60 

1296 

30.05 

750 ii 

60.4 

502 

40 

1904 

; 


39.92 

653 Ii 

r 

65.42 

473 

Refractive index 

20“ Ha 

1.34044 






D 1.34195 
H/J 1.34553 
Hy 1.34812 


MONOCIILOROACETIC ACID CHjCl.COaH 

Constants 

Boiling point: 189°35 Lecat 


MeUitig point 


a C2°3 

Grinakowski (1913) 

/?66°3 i Michel (1938) 

„ 62°45 

Hflett (1899) 

y50“65 1 

„ 62°80 

Michel (1938) 

1 

63° 

Rabinowitsch (1926) 

i 

„ 63° 

SuDBOROiTGH and Lloyd (1899) ■ 

i i 


Mehing curve: Hulett (1899) 


t° 

atm. 

! 

atm. 

1 t° 

1 

atm. 


atm. 

Form a 62.45 

1 

64.40 

100 

65.85 

175 

67.10 

250 

62.90 

25 

64.90 

125 

66.30 

200 

67.60 

275 

63.40 

50 

65.40 

150 

66.70 

225 

68.10 

300 

63.90 

75 















m 


MIXED OX YHALODENATED DERIVATIVES 


Density • Surface tension 



d 


d 




39.75 

1.4043 

60^80 

1.3734 

48.8 

33.74 

Gktnakowski (191; 

49.30 

1.3884 

79°3() 

1.3518 

# 

58.8 1 

70.10 

32.00 

31.50 

>> 

y» 


MONOBROMO and MONOIODO ACETIC ACIDS': CKaBr.COgH and CH 2 I.CO 2 H: 
Melting point, density and surface tension: Jasper and Rosenstein (1942). 

.3-CHLOROCROTONIC ACID p-CHLORO iso-CROTOmC ACID 

CIIg.CCl.CII.COgH 

Constants: Skau and Saxton (1928) 


Melting foint 93°() (>0°5 


Specific heat 

C. (93‘'6) 0.327 | 

C. (60°5) 0.303 



L. 0.413 j 

L. „ 0.395 



i 

1 1 

i 1 


Heal of melting 

41.080 cal 157g 

27.387 cal 157g 


ACETYL and n-PROPIONYL CHLORIDES: CH3COCI and C2H3COCI: 
Boiling point, density and viscosity: Friend and Hargreaves (1949). 


n-CAPROYL CHLORIDE n^C^Un.COCl 

Constants: Simon (1929) 

Boilmg foint: 152°60 Freezing 'point: —87^3 


Density 



d 


0 

0.99541 


15 

0.98047 


30 

0.96540 



Refractive index 


t® 

He r. 

Ha 

1) 

Hey. 

Heg. 

H/S 

1 

He V, 

By 

15 

25 

1.42593 

1.42148 

1.42615 

1.42181 

1.42859 

1.42424 

1.42877 

1.42435 

1.4,3341 

1.42896 

1.43467 

1.43024 

1.43824 

1.43377 

1.43981 

1.43505 

dt 

dn 

0.00044 

1 

44 

1 

43 

44 

44 

44 

45 

47 
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ACID-CHLORIDES 


re-OENANTHOYL| 

C,H,3C0C1 

n-CAPRYLOYL 

«-PELARGOYL ' h-CAPRTXOYL 


Constants: Deffet (1931) 


Boiling point 

175°2 

195°55 i 

215 

°:35 

2:32^3 

Freezi'ng point 

-83°8 

~61°0 

-60°5 

-34 5 

Density: 0° 

0.98079 

0.96707 

0.95901 I 


15° 

0.96645 

0.95349 

0.94633 i 

— 

30° 

0.95219 

0.94000 

0.9.3353 i — 

Viscosity: y) • 10® 







! 

15° 

1210 

1564 

1 1913 


30° 

977 

1216 

1 1447 


Bejraciive index: 15° 


dn 

- . 10® 

1 

dn 


dn 

r . 10® 




dl 


dt 


dt 

i 

Her. 

1.43032 

44 

1.43344 

43 

1.43766 

38 ii - 

Ha 

1.43077 

44 

1.43408 

42 

1.43802 

38 

; 

Hey, 

1.43329 

44 

1.43648 

43 

1.44054 

39 

i —* 

Heg. 

1.43794 

44 

1.44127 

42 

1.44530 

38 

i — 

H/? 

1.43907 

44 

1.44245 

42 

1.44647 

38 

1 

He V. 

1.44236 

44 

1.44583 

43 

1.44977 

39 

— 

Hy 

1.44372 

44 

1.44730 


1.45111 

39 

i 


SUCCINOYL CHLORIDE C0CLCH,.CH,.C0C1 

Constants: Friend and Hargreaves (1946) 

Melting 'point: 16°7 


Densit'y and viscosity 


t° 

d 

73* 10® 

t° 

d 

^ r; • 10“ 

20.3 

1.3771 

25.27 

100.8 

1.2783 

7.656 

41.55 

1.3507 

16.75 

119.2 

1.2552 

6.313 

52.0 

1.3375 

14.23 

139.1 ! 

1.2:300 

5.224 

61.65 

1.3257 

12.45 

159.7 i 

1.20;35 

4.365 

71.6 

1.3141 

10.89 

170.0 i 

1.1900 

4.018 

82.8 1 

1.3002 

9.45 

i 
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FLUOROETHYL ACETATES 



MONO 

DI 

TRI 


CH 3 .C 02 .CH 2 .CH 2 -F 

CH 3 .CO 2 .Cn 2 .CHF 2 

CH 3 .CO 2 .CH 2 .CF 3 


Constants: Swarts (1919-23-31-34) 


Boiling point 

' 119°55 

106°4 

77°8 

Density 

20 ° 1.0982 

13° 1.1958 

20° 1.2426 

20°2 1.0982 

16° 1.1781 


Viscosity: tj • 10® 




20 ° 

1086 

1130 

698 

30° 

927 

953 

604.9 

40° 

796 

816 

528.4 

0 

0 

697 

(49°9) 703 

465.3 

60“ 

618 

613 

— 

Refractive index: 15° 




Ha 

1.37545 

1.35294 

1.31884 

D 

1.37792 

— 

1.32020 

H/S 

1.38212 

1.35847 

1.3233 

Hy 

1.38533 

1.36154 



CF 

I’RIFLUORO-iso-PROPYL ACETATE CH,.CO,Ch( , * 

C/II3 

Constants: Swarts (1929-31) 

Boiling point: mm Density: 15° 1.1823 


Yiscosity 


1 

1 

1 

t° 

T)- 10“ 


t° 

73 -10® 


19.85 
30.05 j 
39.95 

725.5 

623.2 

544.7 


50.15 

60 

478 

425.4 



Refractive index 


t° 

Ha 

B 

H/S 

Hy 


15 

1.33021 

1.3314 

1.33520 

1.33806 
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ETHYL FLUOROACETATES 


MONO II DI 1 TRI 

CHjF.COAHs !| CHFj.CO,CjH 8 i CF^.COAHs 


Constants: >Swarts (1919-23-31-34) 


Boiling point 

O 

(M 

99°4 


Density 

20°5 1.0926 

9°8 1.18933 

16°7 1.19529 



17° 1.1800 


Viscosity: vj • 10® 




20° 

958.0 

761.2 

434.2 

30° 

817.6 

661.6 

384.8 

40° 

707.8 

580.5 

344.9 

50° 

619.1 

515.7 

312 

60° 

553 

459.7 

r60°15) 282 

Refractive index 

o 

O 

9°8 

16°7 

Ha 1 

1.37494 

1.34888 

1.30783 

D 

1.37665 

— 


HP 

1.38075 

1.35324 

1.31237 

Hy 

1.38413 

— i 

1.31527 


TEIFLUOROETHYL TRIFLUOKOACETATE CFa.COgCHjCFs 

« 

Constants: Swarts (1923-31-34) 


Boiliruj poiiU: 

55“ 


Freezing point: —65° 

Density 

Viscosity 

Refractive index 



t° 

1 

d 

t° 

T) • 10' 

t° 

Ha 

i 

Hg (546) 

0 

1.5179 

20 

672 

18 

1.2799 

1.2812 

1.2823 

18 

1.4725 

30 

580.6 





40 

1.4174 

i 

40 

506.7 






ETHYL MONO, DI and TRICHLOROACETATES: CH,C1; CHCI,: CCljCO.CjHs: 
BoiUng point: Lkcat (passim); density and surface tension: Desbeux (1935): density: 
Keemann, Mbinoast and Gvgl (1914) and heca of combustion: SonjiNBEBo (1934-35). 
d-/S-OCTYL CHLOROACETATE, BROMOACETATE and lODOACETATE: 
CHja.COjCjHiT, CHjBr.COjCgHi, and CHjI.COjCjHi,: Role and Mitohell (1926). 
Tdihbbmans 33 
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ETHYL TRICHLOROBUTYRATE, BROMOACETATE, BROMOPROPIONATE, BRO- 
MOBUTYRATE and BROMO-wo-BDTYRATE: CCla.CHj.CHj.COaCjHs, CHjBr.COAHa, 
CH,Br.CH,.COaC,H 5 , CH,Br.CH,.CHa.CO,C,H 5 and (CH 3 )aCBr.COjCjH 5 : 

Boiling point, density refractive index, magnetic rotatory power: Peekin' (ISOl). 

ETHYLBROMODI-»-PROPYLACETATE; CBr(n-C 3 H,)j.COjCjH 5 ; Boiling point, density, 
refractive index: Eyeman (1919). 

METHYL and ETHYL BROMOPROPIONATES: CHjBr.CHa.COjCHa and OHjBr.CHa. 
CO 1 C 1 H 5 : Boiling point, density, rotatory power: Walker (1909). 

ETHYL DICHLOROSUCICINATE: CjH 5 COa.(CHCl) 2 .COAHs: Boilirrg point, density, 
rotatory power: Wood and Nicholas (1928). 


FLUOROPHENOLS CeH4F.OII 


Ortho 

Meta 

I Para 

Constants 



Boiling point: 151° 

177°8 

i8r/6 

SWARTS (1912) 
Freezing point: 

SWARTS (1919) 

SwARTS (1919) 

]6°1 SwARTS (1913-19) 

13°5 SWARTS (1919) 

48°2 (st.) SwARTS (1919) 

16°1 SCHIEMANN (1931) 

13°7 SCHIEMANN (1931) 

28°5 (mist.) 

— 

13°8 8warts(1913) 

1 - 

Density: — 

15°2 1.22176 SwARTS 
(1923) 

i 

15°8 1.2172 ScmEMANN 
(1931) 

Refractive index: 

20° 1.2133 SCHIEMANN 

(1931) 

— 

— 

15°2 

— 

Ha - 

1.51218 

— 

D - 

1.51650 

— 

up - 

1.52903 

— 

Ry - 

1.53991 

SWARTS (1923) 

— 


FLUOROPHENETOLES CeH4FOC2H5 



Ortho 

Meia 

Para 


Constants 





Boiling point 

— 

171°6 

172°5 

SWARTS (1913-19) 

Melting point 

~16°7 

— 

~8°5 


Density j 

13°4 1.08715 

16°7 1.0720 

18°2 1.07148 

„ (1919-23) 
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FLUOEOPHENETOLES CelT^F-OCgHg (continued) 



Orilio 

i 

Para 


Viscosity: tj • 10® 

20°05 

1520 

20° 

1314 

20°15 

1340 

8 WARTS (1931) 


30° 

1250 

30°1 

1090 

30° 

1113 


40° 

1057 

40°03 

930 

40° 

950 



49°9o 

917 

44°95 

860 

60“ 

820 





8 

0 

804 

60° 

715 





60° 

703 



,, 

Befractive index 








Ha 

13°4 

1.48922 

16°7 

1.4805 

18°2 

1.4787 

S WARTS (1923) 

D 


1.49332 


1.48491 


1.48257 

np 


1.50410 


1.49602 

1 

1.49329 


Ry 


1.51360 


1.50500 


1.50242 

! 


CHLOKOACETOPHENONE: CflHB.CO.OHgCl: Saturated vapour irresmre: Balson(1947) 
MONOCHLOROQUINONE: MONOCHLOROQUINOL: CeHaClCOH)^; 

2,6-DICHLOROQUlNONE: 2,6-BICHLOROQUINOL: CeH^CyOIDg; 

TRICHLOROQUINONE: TRIOHLOROQUIKOL: CeH CyOH)^; 

TETRACHLOROQUINOKE: C6CI4O2; TETRACHLOROQUINOL: CflCl4(OH)2; 
Sublimation jyressure: Coolidoe and Coolibge (1927). 


CHLOEOBENZOIC ACIDS CgH^Cl. COgH 

Constants 



Ortho 

Meta 

Para 

j 

Melting point 

140°2 

154°25 

239°7 

Andrews, Lynn and 





Johnston (1926) 


139°5 

156° 

240°0 

Elaschner and 





Rankin (1910) 


— 

155° 

— 

Hope and Riley 





(1922) 

Specific heat 

L. 140“2 0.442 

L. 154°25 0.414 

L. 239°7 0.547 

Andrews, Lynn and 


C. „ 0.346 

a „ 0.344 

C. „ 0.375 

Johnston (1926) 


C. 25“ 0.249 

C. 25° 0.250 

C. 25° 0.256 

„ 

Heat of melting 

39.27 

36.39 

49.23 


cal 157g 
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rf-OCTYL CHLORO, BROMO, lODOBENZOATES: (R=01, Br, 1) 

Boiling point, density and rotatory power: Rule, Hay, Numbers and Patterson (1928). 
HALOGENATED METHYL BENZOYLTARTRATES: (RCeH^ .C02CH.002CH3)2 
(R=Cl,Br, I) 

Melting point, density and rotatory power: Prankland, Carter and Adams (1912). 

ETHYL, w-PROPYL and n-BUTYL PHENYLCHLOROACETATES: CgHj. HCl. COgR 
(R== C 2 H 5 , a-CgH, and 

Boiling point, density and rotatory power: Walker (1909). 


BENZOYL CHLORIDE CeHgCOCl 

Constants 


Saturated vapour pressure 



p mm 


p mm 

: 

1 

p mm 


85.4 

17.6 

94.1 

26.3 

101.2 

35.7 

Kahlbaum (1898) 

86.4 

18.5 

96.2 

28.3 

102.1 

37.2 


87.8 

19.5 

96.4 

29.0 

103.1 

38.6 

99 

88.6 

20.4 

97.2 

30.1 

104.0 

40.2 


90.5 

21.2 

98.5 

31.9 

104.6 

41.2 

99 

90.7 

22.4 

1 99.5 

33.3 

105.5 

42.8 

>> 

92.3 

24.3 

! 100.6 

1 

34.9 

1 



79 

13 

[ 

j 82.r> 

1 

15.5 

1 

92.5 1 

1 

25 

Hope and Riley (1922) 


Boiling point 





196°7 

Hope and Riley (1922) 

197° 

197°9 

1 Matsuno and Han (1933) 

1 Kamerlinqh and Smyth (1933) 

Melting point 





-0°6 

Kamerlinqh and Smyth (1933) 

Density 

15° 

1.2188 

Lumsden (1905) 

15° 

1.2187 

Matsuno and Han (1933) 

Refractive index 




JXjy 

“•D 

1.55799 

1.5579 

Lumsden (1905) 

Matsuno and Han (1933) 

“'3 

1.55354 

Kamerlinqh and Smyth 
(1933) 


Ortho, Meta and Para-CHLOROBENZOYL CHLORIDES: C 6 H 4 CI.COCI. 
Saturated vapour pressure and boiling point: Hope and Riley (1922). 
















9. NITROGEN DERIVATIVES of the ALIPHATIC SERIES 

A. AMINES 

Those compounds are very sensitive to small amounts of water and carbon 
dioxide. 


METHYLAMINE CH 3 NH 2 

Constants. — Polyphasic equilibria 

Critical condards 


t° cr. 


p or. atm. 


156.9 


73.6 


Berthoud (1917) 


Saturated vapour pressure 

The values of Berthoud (1917), Felsing and Thomas (1929) and Hsia (1931) 
do not agree. 



p inm 


p ram 

-83.162 

4.06 

-28.758 

247.20 

-74.256 

9.59 

-23.625 

326.65 

-63.228 

19.19 

-17.562 

446.09 

-58.895 

34.75 

-17.2,32 

453.40 

-61.184 

60,67 

-12.558 

569.33 

—44.676 

94.29 

-10.695 

621.74 

-37.111 

151.85 

- 8.369 

693.03 

-36.700 

155.86 

- 6.286 

761.55 

-.33.401 

189.68 

- 5.948 

773.25 

-29.636 

235.42 




Aston, Siller and Messerly (1937) 


Isotherms: Kenner and Felsing (1939) 


Boiling point 


-7^5-7°6/719 mm 

Berthoud (1917) 

-6°45 

Hsia (1931) 

-6°79 

Felsing and Thomas 

-6°32 

Aston, Siller and 


(1929) 


Messerly (1937) 

-6°7 

Gibbs (1905) 




Freezing point 


-92°6 

Timmermans 

-93°469 

Aston, Siller ans Messerly 

-93°4 

Mao Nbight and Smith (1936) 


(1937) 
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Constants of state 


Density: Felsing and Thomas (1929) 



d 


d 



. 

t° 

d 

-82.58 

0.77787 

-44.31 

0.73719 

-11.00 

0.6992 

10.99 

0.67335 

-73.19 

0.76903 

-36.37 

0.72884 

-10.80 

0.699 

17.21 

0.66575 

-64.2.5 

1 0.75850 

-20.94 

0.71124 

- 6.30 

0.69423 

19.79 

0.66277 

-65.52 

! 

0.74931 

-13.60 

0.70273 

+ 1.86 

i 

0.68447 




Surface tension 


.. i 

y 


15 

20.60 

Swift Jr. and Calkins 

25 

19.19 

„ (1943) 

35 

17.65 

- 


Heat constants 


Specific heal: Aston, Siller and Messerly (1937) (M.W. 31.057) 


t° 

Vp 




Vp 


Cp 

C. -260.45 

0.01002 

-210.32 

0.2030 

-161.60 

0.3503 

- 96.25 

0.5319 

-268.40 

0.01401 

-206.23 

0.2213 

-156.15 

0.3600 

L. - 84.81 

0.7680 

-255.91 

0.02193 

-202.05 

0.2,342 

-150.68 

0.3684 

- 78.89 

0.7657 

-251.97 

0.03846 

-197.52 

0.2478 

-145.65 

0.3777 

- 72.26 

0.7683 

-250.11 

0.04664 

-192.77 

0.2616 

—140.26 

0.3867 

- 66.52 

0.7702 

-248.16 

0.05427 

-188.46 

0.2770 

-135.76 

0.31,39 

- 60.69 

0.7751 

-246.41 

0.05943 

-184.04 

0.2901 

-128.95 

0.3999 

— 54.44 

0.7780 

-244.46 

0.06909j 

-183.39 

0.3021 

-123.60 

0.4115 

- 48.88 

0.7754 

-240.69 

0.08716 

-181.94 

0.3069 

-117.37 

0.4202 

- 42.32 

0.7776 

-233.33 

0.1014 

—179.27 

0.3120 

-117..34 

0.4251 

- 36.07 

0.7799 

-228.54 

0.1233 

-176.91 

0.3202 

-111.57 

0.4312 

- ,30.55 

0.7851 

-224.11 

0.1468 

-173,61 

0.3275 

-105.96 

0.4408 

- 24.53 

0.7854 

-219.44. 

0.1673 

-170.46 

0.3339 

-100.94 

0.4553 

- 18.43 

0.7851 

-214.61 

0.]854 

-167.58 

0.3397 

- 98.40 

0.4704 

- 13.88 

0.7835 


Heat of vaporisation 

(B.P.) 198.6 cal 157g 

Aston, Siller and Messerly (1937) 

Heat of melting 

47.197 
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ETHYLAMINE CgHgNHa 


Constants 

Critical constants 


cr. 

p cr. atm. 




183.2 

55.54 

Beethotjd (1917) 




Densities of the liquid and the saturated vapour 


! 

! V. 


L. 

V. 


29.2 

0.00309 

134.9 

— 

0.0459 

PoHLAND and Mehl ( 

35..3 

i 0.00377 

138.3 

0.5007 

— 


80.4 

1 0.0118 

147.2 

0.4816 

— 

9% 

92.0 

! 0.0172 

170.9 

— 

0.1072 

99 

99.6 

j 0.0211 

178.1 1 

— 

0.1393 

99 

125.4 

; 0.0373 

183.4 

_ 

0.2434 

99 

130.5 

! 0.0420 




99 


Saturated vapour pressure 



p mm 


p mm 


1 

p mm 1 

I 

15.45 

723.52 

110.2 

11658.4 

171.2 

35066.4 

Beethoud (1917) 

46.0 

2090,0 

130.6 

17434.4 

178.1 

39109.6 


73.6 

4810.8 

144,8 

22480.8 

183.2 

42210.4 


93.8 

8071.2 

162.2 

30286 



99 

-61.29 

7.4 

-17.81 

147,8 

5.76 

481.3 

PoHLAND and Mehl (1933) 

-53.84 

13.8 

-13.95 

183.0 

10.64 

594.8 


-45.23 

26.3 

- 9.25 

234.9 

16.24 

750.5 


-34.27 1 

55.6 

- 5.65 

281.8 

21.62 

928.8 


-29.79 i 

74.3 

0.0 

369.9 

23.81 

1011.8 


-22.89 ; 

1 

111.2 

1 

0.27 

374.4 





Boiling point Freezing point 


16°46 

Beethoud (1917) 

-80^5 

Timmeemahs 

16^^55 

PoHLAND and Mehl (1933) 
dt 

T“ (10 mm ): 0®28 Timmbbmans 
^(1910—12) and Lecat (passim) 

-81° 

PoHLAND and Mehl (1933) 
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ALIPHATIC NITROGEN DERIVATIVES 


Density 



d 

t° 

d 


d 


-72.65 

0.7854 

-38.12 

0.7489 

0.0 

0.7059 

PoHLAND and Mehl (1933) 

-59.04 

0.7705 

-23.81 

0.7330 

10.10 

0.6949 

,, 

-49.55 

0.7610 

-10.76 

0.7186 

19.40 

0.6837 

- 

0 

0.70566 

15 

0.68858 

25 

0.67687 

SwiiT Jr. (1942) 

35 

0.66482 

— 

— 

— 

1 


0 

0.70570 

— 

— 

— 

— 

Timmermans (1910-12) 


Surface tension 



y 


15 

20.56 

Swift Jr. and Calkins (1943) 

25 

19.21 


35 

17.82 



DIMETHYLAMINE (CJl3)2NII 

Constants: Aston, Eidinofp and Forster (1939) 


Saturated vapour pressure 


i 

p mm 


p mm 


p mm 

-71.773 

4.86 

-23.630 

172.13 

+2.774 

636.50 

-59.358 

14.69 

-16.711 

249.54 

4.520 1 

686.45 

-61.082 

28.35 

-10.183 

348.06 

6.800 

757.37 

-41.023 

68.32 

- 2.978 

491.22 

6.858 1 

758.62 

-31.082 

110.58 


1 

i 



Boiling point Melting point 


6®88 

Aston, Eidinoff, etc. (1939) 

-92°]9 

Aston, Eidinoff, etc. (1939) 

7^3 

Lecat 




Density 


t° 

d 


t® 

d 


0 

15 

0.67862 

1.66158 

Swift Jr. (1942) 

$9 

25 

35 

0.64964 

0.63732 

Swift Jr. (1942) 
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Viscosity 


Surface tension 



>)• 10“ 


t° 

y 


15 

207 

Swift Jr. and Wolfe 

15 

17.61 

Swift Jr. and Calkins 

25 

186 

„ (1944) 

25 

16.33 

(1943) 

35 

167 

- 

35 

15.08 

- 


Specific lieat: Aston, Eidinoff and Forster (1939) 



(ip 

1 

(ip 


o 

f*;, I 

' 

c> 

-258.84 

0.0154 

-193.09 

0.23706 

-125.52 

0.36431 

-57.81 

0.69251 

-255.03 

0.02730 

-187.52 

0.24906 

-121.23 

0.7096 : 

-.52.98 

0.69832 

—252.16 

0.03924 

! -183.16 

0.25061 

-120.26 

0.37250 ' 

-48.33 

0.70196 

-249.33 

0.04988 

i -182.33 

0.26097 

-116.22 

0.37915 

-43.52 

0.70626 

-246.44 

0.05971 

-178.07 

0.262.39 

-n.5.35 

0.37981 : 

-38.20 

0.70926 

-243.33 

0.07415 

i -173.26 

0.27273 

-111.18 

0.38483 

-32.94 

0.71219 

-239.66 

0.08881 

— 168.66 

0.28295 

— 110.60 

0.38543 

-27.16 

0.71425 

-235.64 

0.1052 

-164.28 

0.30079 

-106.47 

0.39268 

-22..36 

0.71500 

-231.14 

0.1241 

; -160.06 

0.30870 

-101.44 

0.39958 

-17.33 

0.71711 

-226.99 

0.1380 

1 -154.37 i 

0.31866 

- 97.05 

0.40938 

-12.35 

0.71804 

-223.44 

0.1495 

-149.46 

0.32725 

J.. - 88.34 

0.64314 ! 

- 7.33 

0.72017 

-219.32 

0.1642 

-144.61 

0.33486 

- 82.97 

0.65336 ! 

- 2.42 

: 0.72146 

-214.33 

0.1795 

i -140.12 

0.34253 

- 77.72 

0.66315 

+ 2.39 

; 0.72394 

-208.84 

0.1952 

-135.66 

0.34910 

- 72.59 

0.67177 

7.29 

0.72514 

-203.36 

0.2112 

1 -130.81 

0.35655 

- 67.56 

0.67983 



-198.37 

0.22442 

1 

! -126.40 

II 

0.36218 

- 62.64 

0.68608 

1 












Heat of vaporisation (B.P.) 140.47 cal 15°/g 
Heat of melting 31.514 „ 


Aston, Eidinoff and Forster (1939) 


DIETIIYLAMINE 


Constants 

Saturated vapour pressure: Pohland and Mehl (1933) 



p mm 

t 

p mm 

1 

I p Him 

-41.1 

5.9 

-12.4 

35.1 

12.8 

127.3 

-28.9 

12.8 

0.0 

70.0 1 

20.7 

194.4 
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Boiliwj point Melting point 


r>5°5 

1 Marshall (1906) 


Somerville (1931) 

55^9 

Lecat 

^50° 

PoHLAND and Mehl (1933) 


Density Surface tension 



! ^ 

1 

! 

? 


0 

0.72513 

Swift Jr. (1942) ! 

15 

20.63 

Swift Jr. and Calkins 

15 

0.709435 


25 

19.39 

(1943) 

25 

0.69894 

! ** 1 

35 

1 18.20 


35 

0.68815 

i 

L 




TRIMETHYLAMINE (CH3)3N 

Constants: Aston, Sacenkahn, Szasz, Moessen and Zuhr (1944) 


Saturated vapour pressure 



[ p mm 

1 


p mm 

1 

p mm 


p mm 

-80.325 

! 6.04 

-41.784 

1 

94.12 

i 

-20.174 

288.03 

-3.123 

601.61 

-74.091 

10.25 

-35.627 

132.64 

-15.984 

348.82 

+0.770 

701.27 

-62.349 

25.16 

-28.517 

192.20 

-11.432 

1 426.05 

2.918 

761.51 

-51.948 

50.83 

-24.165 

238.31 

- 8.995 

472.83 

+3.444 

777.15 

-46.852 

69.79 

-23.077 

251.23 

-7.409 

505.14 

1 


0 

i 

1 683 

30 

1946 

Swift Jr. and Hochanadel (1945) 

15 

1 1189 

35 

2266 





20 

1 1415 

40 

2621 





25 

1663 

j 







Boiling point: +2®87 Melting poirU: —117°08 


Viscosity 



• 10“ 

15 

194 

25 

177 

35 

161 


Swut Jr. and Wolfe (1944) 
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Sfedfic heal: (M.W. 59.112) 


1 

Cp 



t“ 

Qp 1 



-261.28 

0.00890 

-198.50 

0.19397 

-144.38 

0.2987 

-61.35 

0.4835 

-259.17 ! 

0.0127 

-193.68 

0.20317 

-143.71 

0.3003 

-56.47 

0.4865 

-257.12 

0.02100 

-191.61 

0.2071 

-138.86 

0.3094 

-51.44 

0.4884 

-254.24 

0.03209 

-185.41 

0.2189 

-133.80 

0.3216 

-46.40 

0.4913 

-251.59 

1 0.04348 

-183.29 

0.2225 

-128.74 

0.3524 

-41.40 

0.4943 

-247.95 

i 0.05889 

-180.02 

0.2292 



-36.21 

0.5001 

- 243.24 

1 0.07927 

-178.72 

0.2321 

L. -124.74 

0.4481 

-32.54 

0.5026 

-239.24 

1 0.09379 

-174.82 

0.2409 

-112.28 

0.4666 

-31.03 

0.5038 

-234.72 

! 0.1086 

-173.71 

0.2426 

-107.08 

0.4676 

-27.28 

0.5067 

-230.92 

i 0.1202 

-168.88 

0.2509 

-101.96 

0.4681 

-14.50 

0.5175 

-225.98 

! 0.1332 

-166.17 

0.2563 

- 96.87 

0.4703 

- 8.78 

0.5232 

-220.80 

I 0.1447 

-163.66 

0.2614 

- 91.45 

0.4728 

- 2.71 

0.5285 

-215.73 

; 0.1560 

-158.43 

0.2713 

- 70.96 

0.4784 

4 - 2.74 

0.5329 

-214.49 

: 0.1585 

-155.53 

0.2774 

- 66.23 

0.4808 



-210.25 1 

1 0.1673 

-153.29 

0.2818 





-203.53 ' 

0.18272 

-148.53 

0.2913 

j 

1 




Heat of vaporimiion 

(B.P.) 92.799 cal 157g 



(23°16) 98.558 


HeaUoJ melting 

26.473 



TRIETHYLAMINE (C2H6)3N 

Constants: B.E. (1932) 

^ dl 

Boiling point: 89 35 — (10 mm): 0°42 B.E. (1932) and Lecat 

dj) 

Freezing ]7oint ’ 

Critical solution point in water: 18°20 


Density 





t° 

d 


0 

16 

30 

1 

0.74620 

0.73255 

0.71899 

B.E. (1932) 

12.52 

49.6 

60.7 
70.5 
80.0 
86.9 

0.7348 

0.6999 

0.6900 

0.6794 

0.6704 

0.6650 

' 

Friend and Hargreaves 
(1944) 
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ALIPHATIC NITROGEN DERIVATIVES 


Viscosity Surface tensiorh 



7)- 10® 



V 


15 

394 

B.E. (1932) 

15 

21.25 

B.E. (1932) 

30 

323 

%$ 

20 

20.66 


i 



30 

19.62 



i 


0 

22.92 

Merzlin (1935) 


1 


15 

21.08 

»> 


Iiefra<iive index 



Her. 

Ha 

Hey. 

Heg. 

H;8 

1 

1 He v. 

15 

1.40080 

1.40133 

1.40368 

1.40835 

1.40969 

1.41317 

dn 

dt 

0.00054 

54 

54 

54 

55 

! 

55 


Dielectric constant 



e 

1 


e 


12.5 

3.704 

Friend and Hargreaves 

70.5 

2.316 

Friend and Hargreaves 

49.6 

2.760 

(1944) 

80.0 

2.137 

M (1944) 

60.7 

2.520 

_ 

- 

85.9 

2.028 

•> 


w-PROPYLAMINE: W-C 3 H 7 NH 2 : Critical constanU% saturated vapour pressure and hailing 
point: Bbbthoud (1917); boiling point: Lecat (passim); density and refractive index: Eyk- 
MAN (1893*-1919). 

n-BUTYLAMINE: w-CANHa and w-HEPTYL AMINE: Boiling paint, 

density and viscosity: Fbiend and Hargreaves (1944); dcTisity, refractive index: Eykman 
(1893-1919). 

n-ALKYLAJVIINE: R NH 2 (R=w-CgHi 3 -> w-CigHg^): Boiling point and saturated vapour 
pressure: Ralston, Selby, Pool and Potts (1940). 

DI.W.PROPYLAMINE: (n.C 3 H 7 ) 2 NH and DI-»-BUTYLAMlNE: (n-C 4 H 2 ) 2 NH: Density 
and dielectric constant: Friend and Hargreaves (1944). 

TRI-n-BUTYLAMINE: TRT-ti-AMYLAMINE: (w-CgHujaN and TRUso- 

AMYL AMINE: [(CH 8 ) 2 CH.CH 2 .CH 2 ] 8 N; Specific volume and fluidity: Bingham and 
Spooner (1932). 

ETHYLENEDIAMINE: NHaCHg.CHgNHa: Boiling paint: (Lecat, passim); density 
and refractive index: Bruhl (1895); density and viscosity: Friend and Hargreaves (1944). 
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B. HYDROGEN CYANIDE; NITRILES 
HYDROGEN CYANIDE HCN 


Purified by fractional distillation over PgO^. 

Constants 


Saturated vapour pressure 



p mill 


p mm 

1 


p mm 

.... 

S. -85.01 

0.1.32 

-51.26 

7.48 

-19.08 

96.26 

SiNOZAKT, Kara and Mitsu- 

-78.58 

0.376 

-46.10 

11.78 

-18.64 

97.97 

KURi (1926) 

-73.34 

0.745 

! -44.08 

13.92 

-15.27 

131.29 

,, 

-66.66 

1.562 

! -39.97 

19.72 

-15.23 

131.93 


-65.99 

1.673 

-34.2.3 

31.24 

-13.92 

134.29 


-60.69 

2.97 

i -29.14 

46.26 

-1.3.54 

137.45 


-.55.58 

4.97 

-24.32 

66.03 




L. -13.18 

140.78 

+0.08 

265.2 

24.65 

730.6 


-19.03 

142..32 

4.09 

316.8 

27,68 

816.2 

f » 

-IJ.98 

149.80 

6.97 

358.6 

30.25 

911.1 

u 

-10.98 

157.58 

10.99 

407.8 

33.98 

1028.4 


-10.25 

163.16 

13.17 

465.4 

36.68 

1128.2 

>> 

- 7.47 ! 

186.54 

15.88 

519.4 

40.15 

•1272.2 

>> 

- 4.14 

219.81 

18.87 

584.7 

42.92 

1393.2 

»» 

- 0.70 

256.31 

21.80 

654.4 

46.29 

1564.1 


L. -8.017 

181.70 

+3.121 

304.11 

16.829 

540.43 

Ruehrwein and Giauque 

-5.083 

209.15 

6.990 

360.03 

22.085 

658.73 

» (1939) 

-1.096 

251.78 

11.920 

442.84 

25.701 

76046 


0 

265.0 

i 

i 


; i 

i 

1 

1 

— 

Smyth and Mac Alpine( 1934) 


Boiling point 


25°70 

Ruehrwein and Giauque (1939) 

25°7 

Coates and Taylor (1936) 

25"70 

SiNOZAKi, Hara and Mitsukuri 

25°76 

Lowry and Henderson (1932) 

25°7 

Lecat (1926) 

25°93 

Smyth and Mac Alpine (1934) 


Freezing point 


-13°27 

Coates and Coates (1944) 

-13°35 

Coates and Taylor (1936) 

-13^3 

Coates and Habtshorb 

-13°35 1 

Lowry and Henderson 


(1931) 

1 

1 

(1932) 

-13°34 

Lespikau (1905) 

-13°40 

Tammann (1899) 
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Trifle point 


ALIPHATIC NITROGEN DERIVATIVES 


~^ 13°244 


140.40 mm Ruehrwein and Giauqije (1939) 


Density 


t° 

d 


I 

d j 

i 

j 

10.0 

0.7018 

Meyer and Hopff (1933) 

18 

0.69004 ; 

Coates and Hartshorb 

18 

0.68998 

j 

Coates and Taylor (1936) 

20 

0.6876 

(1931) 

Lowry and Henderson 
(3932) 


Viscosity yj • 10^: 18® 20G Coates arid Taylor (1932) 

Refractive index 


i 

Li (6707.36) 

D 

Hg (4358.24) 



20 

1.26994 

1.26136 

1.26700 

Lowry and Henderson (1932) 



Specific heat: Euehrwetn and Giauque (1939) 



Cp 

* 

Cp 


Cp 

i 4-0 

1 ‘ 


C. -258.33 

0.0138 

1 -198.42 

0.2379 

-129.48 

0.3658 

1 

1 -82.80 

0.4264 

-256.25 

0.0194 

-193.31 

0.2515 

-124.35 

0.37J6 

-76.78 

0.4353 

-254.16 

0.0276 

-188.17 t 

0.2650 

-12.3.78 

0.3746 

-71.00 

0.4449 

-251.46 

0.03750 

-183.15 

0.2760 

-119.06 

0.3801 

-65.34 

0.4523 

-247.28 

0.05267 

-178.13 

0.2857 

-115.21 

0.3857 

-59.67 

0.4623 

-243.31 

0.06678 

-171.04 

0.3008 

-113.81 

0.3864 

-48.36 

0.4842 

-240.25 

0.08262 

-166.16 

0.3090 

-108.67 

0.3931 

-42.16 

0.4967 

-237.00 

0.09650 

-161.50 

0.3183 

-106.80 

0.3961 

-36.44 

0.5097 

-233.67 

0.1112 

-156.25 

0.3270 

-106.70 

0..3968 

-30.59 

0.5215 

-229.67 

0.1287 

-150.62 

0.3344 

-100.37 

0.4046 

-24.67 

0.5356 

-225.43 

0.1458 

-148.43 

0.3376 

- 98.68 

0.4053 

-18.96 

0.5475 

-221.38 

0.1633 

-145.17 

0.3422 

- 97.29 

0.4057 

L. - 1.34 

0.6226 

-217.95 

0.1805 

-139.91 

0.3499 

- 96.06 

0.4075 

+ 4.05 

0.6233 

-212.57 

0.1953 

-139.76 

0.3505 

- 95..52 

0.4086 

20.92 

0.6270 

-208.10 

0.2083 

-134.68 

0.3565 

- 91.59 

0.4142 

24.02 

0.6278 

-203.29 

0.2236 

-132.00 

0.3620 

- 89.49 

0.4164 




Heal of vaporisation 

(B.P.) 223.1 cal 167g 

Ruehrwein and Giauque (1939) 

Heat of melting 

74.38 
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The nitriles arc prepared by dehydration of the corresponding amides by P 2 O 5 ; 
this method yields a very pure product. 

Another method consists in treating the iodide or bromide of the next lower 
homologue with allcaline cyanide; in this case, the product is contaminated vnth 
isonitrile, but this impurity can be eliminated by shaking with 0,1 N hydro¬ 
chloric acid. 

The series of homologous norma] nitriles from Cg to 0^4 was studied with 
great care by Merckx, Verhulst and Bruylants in (1933) and their results 
agree well with those obtained by the B.E. (1930). Yet the densities, although 
in complete agreement at 15°, differ slightly at 0 ° and 30°. As for the re¬ 
fractive indices, the results of various collaborators at Brussels are in perfect 
concordance; we found, however, a systematic difference with the values given 
at Louvain. Nevertheless the values of the saturated vapour pressure agree 
perfectly. It follows that the discrepancies arise more probably from a system¬ 
atic error either during the experiments or in calibrating the apparatus, rather 
than from the degree of purit}^ of the materials; on the other side, the vapour 
pressure curve of Heim (1933) does not always agree with the boiling point 
measurements of his colleagues of Louvain. 


ACETONITRILE CH3CN 


Constants: B.E. (1930). — Polyphasic equilibria 

Critical constants 


t° cr. 

d cr. 




274.74 

0.2371 


Ter Gazarian (1906) 



Densities of the liquid and the saturated vapour: Ter Gazarian (1906) 


t° 

L. 

V. 


L. 

y. 

212.34 

0.5340 

0.0248 

245.77 

0.4527 

0.0589 

213.46 

0.5301 

0.0271 

249.02 

0.4403 

0.0660 

218.83 

0.5147 

0.0331 

252.01 

0.4291 

0.0728 

223.15 

0.5066 

0.0358 

262.00 

0.3932 

0.0963 

227.72 

0.4983 

0.0388 

264.17 

0.3796 

0.1073 

232.61 



266.61 

0.3654 


236.52 

0.4756 


269.00 



240.50 

0.4637 


269.98 

0.3425 

0.1377 

243.04 

0.4594 

0.0554 

270.92 

0.3355 

0.1455 
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Saturated vapour pressure 



' 

p mm 


p mm 


p mm 


15.5 

54.9 

20.5 

70.6 

_ 

_ 

JOUKOVSKY (1934) 

18.0 

62.2 

22.8 

78.6 

— 

— 


20 

70.9 

25 

89.0 

30 

111.8 

Eweet (1937) 

19.99 

70.7 

49.48 

249.1 

79.46 

707.3 

Hetm (1933) 

25.50 

! 91.4 

54.44 

300.3 

89.66 

970.6 


^{0.05 

1 111.7 

59.65 

363.2 

94.52 

1117.9 


:H.88 I 

137.8 

64.95 

437.4 

99.89 

1303.9 


;J9.45 : 

166.7 

70.05 

521.6 

104.30 

1473.2 


44.50 : 

205.2 

74.77 

613.1 


1 

•• 


Boiling point 


8r52 

Merckx, Verhui.st and Bruylants 

8P'60 

Koch (1927) 


(1933) 

sro 

Cowley and Partington (1935) 

8r54 

Lovguinine (1900-1899) 

81“6 

Lecat 

sreo 

B.E. (1930) 

8I"7 

Radice (1899) 

SVQO 

Grimm and Patrick (1923) 

81 "73 1 

Heim (1933) 


—(10 mm): Freezing point 


0°35 

Lecat 

-44°9 

B.E.(1930) 

0°40 

B.E. (19.30) 

-45° 

JoUKOVSKY (1934) 

0"43 

Heim (1933) 

-45°2 

Ewert (1937) 


Constants of state 


Density 



d 

t° 

d 


d 


-45.0 

j 0.85124 

-30.6 

0.83592 

- 6.2 

0.81013 

Timmermans (1912) 

-37.2 

0.84288 

-22.95 

0.82774 

0 

0.80350 


-35.3 

! 0.84074 

-13.1 

0.81724 

+18.2 

0.78417 


0 

0.8034 

Ter Gaz. 

IRIAN 

0 

0.80345 

B.E. (1930) 

13.4 

0.7893 

„ 

(1906) 

15 

0.78746 

99 

23.4 

0.7784 

99 


30 

0.77141 
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Density (continued) 


t® 

d 



d 


0 

0.80345 

Ewert (1937) 

0 

0.80377 

Merckx, Verhulst and 

15 

0.78746 

,, 

15 

0.78743 

Bruylants (1933) 

30 

0.77148 


30 

0.77125 


0 ! 

0.80345 

JOUKOVSKY (1934) 

20 

0.7822 1 

Groves and Sugden(1937) 

0 

0.8036 

Radice (1899) 

20 

0.7823 

Cowley and Partington 

0 

0.8036 

Walden (1908) 

1 


(1935) 


Viscosity Surface tension 



7 ) -105 



y 


15 

375 


15 

29.76 


30 

325 


20 

29.10 





30 

27.80 



Refractive index 



Her. 

Ha 

I) 

Hoy. 

Heg. 


Hev. 

Hy 

1 

15 

1.34436 

1.34464 

— 

1.34638 

1.34964 

1.35055 

1.35306 

1.35396 

B.E. (1930) 

dn 

IT \ 

0.00045 

46 

— 

45 

45 

47 

45 

47 

- 

15 

1.34415 

1.34451 

1.34604 

1.34615 

1.34943 

1.35030 

1.35258 

1.35357 

Merckx etc. (1933) 

30 

1.33749 

1.33767 

1.33934 

1,33933 

1.34257 

1.34326 

1.34565 

1.34667 


dn 

dt 

0.00044 

46 

45 

46 

46 

47 

47 

47 


15 

1.34431 



1.34643 

1.34963 


1.35305 


Ewert (1937) 

15 

1.34433 

— 

— 

1.34640 

1.34974 

— 

1.35306 

— 

Joukovsky (1934) 

20 

1 


1.3438 






Cowley and Par¬ 
tington (1935) 


PROPIONITRILE CgHgCN 

Constants: B.E. (1934) 

Critical constants 


cr. 

d cr. 


291'>2-291°3 

0.2401 

Ter Gazarian (1906) 


Timmermans 34 
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Sat urated vap our pressure:! Heim (1933) and II Dreisbach and Shrader (1949) 



p mm 


p mm 


p mm 


p mm 

I 20.10 

37.4 

49.99 

145.2 

79.80 

436.2 

109.86 

109.79 

24.65 

46.7 

55.32 

180.5 

85.34 

525.2 

114.87 

i 126.32 

29.85 

69.9 

60.00 

215.4 

90.20 

612.8 

120.74 

147.56 

34.48 

74.5 

65.88 

268,3 

94.61 

702.6 



39.47 

92.8 

70.30 

315.0 

99.93 

823.4 



45.19 

119.4 

76.16 

373.3 

104.85 

951.5 



II 35.5 

75.86 

45.76 

123.76 

70.45 

315.52 

84.44 j 

507.50 


Boiling point 


97*^13 

Heim (19.33) 

97°17 

97*^14 

Groves and Suqden (1937) 

97°20 

97°15 

SCHIFF (1886) 

97°.35 

1 

97^16 

Lougutnine (1900) 


Merckx, Verhulst and Bruylants (1933) 
dt 

^ (10 ynni): 0°43 B.E. (1934) and Lecat 

„ 0.°4379 Dreisbach and 

Martin (1949) 


Breezing point 


-9r4 

JOUKOVSKY (1934) 

-9^9 

B.K. (1934) 

-91°85 

Timmermans (1923) 




Density 



d 



d 


15 

0 

0.78673 

0.80200 

B.E. (19.34) 
Timmermans (1923) 

0 

0.80199 

Merckx, Verhulst 
and Bru ylants (1933) 

0 

0.8020 

Ter Gazarian (1906) 

15 

0.78673 


20 

0.78182 

Dreisbach and Martin 

30 

0.77163 


25 

0.77682 

» (1949) 

25 

0.7770 

Walden (1908) 

30 

0.77152 

Daragan (1935) 

50 

0.7515 

40.83 

0.76010 


70.15 

0.72930 

Daragan (1935) 

40.88 

0.76019 

99 

70.20 

0.72924 

49.75 

0.75070 

99 

79.80 

0.71892 


49.90 

0.76075 

99 

80.35 

0.7J830 


58.60 

0.74141 

99 

90.16 

0.70768 


60.05 

0.74008 

99 

90.96 

99.15 

0.70702 

0.69837 

» 


dt = 0.80200 — 101.7.10'® t° — 48.3.10’® Timmermans (1923) 


Viscosity 


t*" 7) • 10® 


15 I 454 
30 389 


B.E. (1934) 
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Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 


Hev. 

Hy 

1 



1.36607 

1.36641 

— 

1.36830 

1.37187 

1.37275 

1.37557 

— 

B.E. (1934) 

dn 

dt 

0.00044 

45 

— 

45 

45 

45 

45 

— 


15 

1.36604 

1.36629 

1.36812 

1.36826 

1.37171 

1.37257 

1.37521 

1.37620 

Merckx, etc. (1933) 

») 

1.35930 

1.35958 

1.36132 

1.36136 

1.36483 

1.36562 

1.36819 

1.36923 

9t 

dn 

1 0.00045 

45 

45 

46 

46 

46 

47 

46 


di 1 

20 

1.36400 

1.36425 

1.36585 

1.36596 

1.36943 

1.37025 

1.37289 

1.37390 

Dabaoan (1935) 


^^-BUTYRONITRILE 9i-C3H7CN 

Constants: B.E. (1934) 

Saturated vapour pressure: Heim (1933) 



p mm 


... . .... 

p mm 


p mm j 


p mm 

20.40 

15.2 

55.10 

85.0 

85.20 

276.3 

114.85 

708.5 

25.06 

18.6 

59.86 

104.5 

90.10 

327.6 

120.59 

834.4 

30.54 

26.7 

65.02 

128.2 

95.24 

388.3 

125.40 

i 948.2 

35.04 

32.0 

70.65 

160.0 

99.65 

447.6 

129.93 

1070.6 

40.05 

42.5 • 

75.12 

186.8 

104.90 

525.7 

135.00 

1224.1 

45.04 

54.5 

79.96 

229.5 

110.10 

617.6 

141.85 

1457.6 

49.90 

67.6 








Boiling point Freezing point 


117^28 

dt 

y (10 mm): 0°46 Heine (1933) 

-iiro 

B.E. (1934) 


dp ' ' ' ' 

-112° 

JoUKOVSKY (1934) 

117°55 

Merckx, Vebhulst and Bruy- 




LANTS (1933) 



117®9 

Lecat 



117^94 

dt 

(10 mm): 0°47 B.E. (1934) 




Density ^ 



d 



d 


0 

0.80912 

B.E. (1934) 

30 

0.78165 

Daragan (1935) 

15 

0.79544 


40.55 

0.77159 


30 

0.78183 

it 

50.20 

0.76232 

*9 

0 

0.80919 

Merckx, Verhulst and 

60.55 

0.75218 

9» 



Bruylants (1933) 

68.00 

0.74385 

99 

15 

0.79542 


79.85 

0.73314 

99 

30 

0.78172 


87.65 

0.72545 

99 




95.60 

0.71762 

99 
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15 

30 


7 ] • 10® 


624 

515 


B.E. (1934) 


Refractive index 



Her. 

Ha 

D 

Hey. 

Heg. 


He V. 

Hy 


15 

1.38382 

1.38422 

~ 

1.38623 

1.38988 

1.39090 

1.39376 

— 

B.E. (1934) 

dn 

di 

0.00041 

43 

— 

42 

41 

42 

43 

■— 


15 

1.38373 

1.38394 

1.38600 

1.38617 

1.38965 

1.39063 

1.39.344 

1.39429 

Merckx, etc. (1933) 

30 

dn 

1.37737 

1 

j 

1.37760 

1.37954 

1.37967 

1.38329 

1.38405 

1.38685 

I 1.38795 

Jt 

0,00042 

42 

43 

43 

42 

44 

44 

42 


20 

1.38163 

1.38183 

1.38385 

1.38402 

1.38755 

1.38844 

1.39124 

1.39218 

Daragan (19.35) 

20 

— 

— 

1.3842 

— 

— 

— 

— 

— 

Dorinson and Ral¬ 

26 

— t 

— 

1.3820 

— 

— 

— 

— 1 

— 

ston (1944) 

30 


— 

1.3798 

— 

— 

— 

! 

! 


dn 

di 

_ 1 

— 

0.00044 

— 

— 

i 

... 1 

i 



/^o-BUTYRONITRILE 
Constants: B.E. (1934) 


CH. 


CH.CN 


Boiling point Freezing poirU 


103°7 

De Hoffmann and Barrier 

-71°5 

1 B.E. (1934) 





103°85 

j- (10 mm): 0‘’46 B.E. (1934) 




^ and Leoat 




Density 



d 



d 

4 

0 

0.78942 

B.E. (1934) 

16 

0.77525 

J)e Hoffmann and Barrier 

15 

0.77511 

,, 

20 

0.77037 

1 

(1936) 

30 

0.76082 1 

" 

30 

0.76060 

1 

- 

Viscosity 



Surface tension 


71- 10‘ 


t‘’ 

V 


16 

661 

B.E. (1934) 


16 

25.48 

B.E. (1934) 

30 

456 

99 


20 

24.93 






30 

23.84 

99 
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Refractive index 


1 He r. 

! 

Ha 

D 

Hey. 

Hog. 

H/S 

Hev. 

Hy 


15 1.37354 

1.37386 

1.37563 

1.37584 

1.37942 

1.38046 

1.38324 

_ 

B.E. (1934) 

— -0.00044 
(U 

43 


43 

43 

44 

44 



15 — 

1.37365 

! 

1.37553 

— 

— 

1.38003 

-- 

1 1.38356 

1 

I)e Hoffmann and 
Barbier (1936) 

30 : — 

1 1.36724 

1.36904 

— 

— 

1.37353 

— 

1.37685 


dn 

di ' 

i 43 

43 

— 

j 

43 

I 

' — 



n-VALEEONITIlILE 
Constants: B.E. (1934) 

Saturated valour pressure: Heim (1933) 


t° 

1 p mm 

i 


p mm 


p min 


p mm 

20.20 

5.4 

79.84 

105.0 

110.02 

304.0 

140.81 

761.2 

30.11 ! 

10.2 

85.10 

128.8 

115.42 

363.3 

145.28 ! 

858.8 

40.33 

17.4 

90.45 

157.5 

120.20 

421.2 

150.19 

977.4 

50.17 

28.4 

95.12 

186.1 

125.30 

489.6 

155.35 

1100.8 

60.06 

45.1 

100.34 

223.3 

130.00 

561.7 

159.95 

1249.5 

70.30 

70.5 

105.01 

257.8 

135.00 

648.5 

166.48 

1458.8 

75.15 

86.8 






1 


Boiling point Freezing point 


140°75 

Lie YENS (1924) 

i 

-96°0 

B.E. (1934) 


dt 

-96° 

JOUKOVSKY (1934) 

140°75 

y (10 mm): 0”51 Heim (1933) 

dp 



140°80 

„ 0°49 B.E. (corr. B.E, (1934)) 



]41°3 

Lecat 


1 


Density 



d 



d 


0 

0.81625 

B.B. (1934) 

30.00 

0.79065 

Daragan (1935) 

15 

0.80350 


40.40 

0.78133 

>9 

.30 

0.79087 

,, 

49.40 

0.77315 

99 

0 

0.81627 

Ewert (unpubl.) 

69.46 

0.76409 

II 

15 

0.80346 

69.26 

0.76532 

II 

30 

0.79063 


79.45 

0.74589 

>9 

0 

0.81636 

Merckx, etc. (1933) 

88.75 

0.73740 

II 

16 

30 

0.80348 

0.79062 

)> 

99.05 

0.72785 

l| 
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Viscosity Surface tension 



1 73*105 


t° 

y 


15 

779 


15 

28.01 


30 

637 


20 

27.44 





30 

26.33 j 



Refractive index 


He r. 


Ha 


1.39706 

0.00041 

].39712 
1.39701 
1.39081 

0.00041 

1.39497 


1.39735 

41 

1.39720 

1.39117 

40 

1,39519 


D 

Hey. 

Heg. 

H]8 

He V. 

Hy 


— 

1.39950 

1.40338 

1.40436 

1.40736 

•— 

corr. B.Pi. (1934) 

— 

40 

40 

41 

43 

— 


_ 

1.39957 

1.40.345 

_ 

1.40743 


Ewert (unp.) 

1.39913 

1.39930 

1.40318 

1.40398 

1.40692 

1.40793 

Merckx, etc. (1933) 

U9307 

1.39318 

1.39701 

1.39790 

1.40067 

1.40180 

}> 

40 

40 

41 

40 

41 

40 


1.39711 

1.39725 

1.40113 

1.40195 

1.40487 

1.40589 

Daragan (1935) 

1.3972 

— 

— 

— 

— 

— 

Horinson and 
Ralston (1944) 

1.3950 

— 

— 

— 

— 

— 

tt 

1.3929 

— 

— 


— 

— 


0.00043 

— 

— 


— 

— 



/50-VALEEONITKILE (CH3)2CH . CH^CN 

Constants: B.E. (1934) 

Boiling point Freezing pmnt 


130°3 

dt 

j - (10 mm ) : if 
ap 

-100°85 

130°5 

Lecat 



Viscosity 


Surface tension 



d 


t° 

71-10‘ 


t° 

y j 


0 

0.80797 


15 

850 


15 

26.53 


15 

0.79490 


30 

677 


20 

25.93 


30 

0.78188 





30 

24.89 
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Refractive index 


Her. 

Ha 

Hey. 

Heg. 


He V. 

1.39301 

1.39331 

1.39545 

1.39930 

1.40027 

1.40348 

0.00042 

42 

43 

43 

43 

44 


^i-CAPRONITRILE w-CyinCN 

Constants 


Saturated vapour pressure: Heim (1933) 


I 

p mm 

t° 1 

p mm 


p mm 


p mm 

19.90 

2.3 

90.20 

71.3 

124.95 

246.1 

159.88 

692.6 

30.17 

3.9 

94.72 

85.3 

129.61 

285.2 

165.21 

799.1 

40.26 

6.8 

100.15 

105.6 

134.90 

337.0 

169.95 

901.3 

50.30 

11.7 

105.01 

125.1 

140.00 

392.6 

175.20 

1026.2 

60.05 

19.2 

109.82 

149.0 

145.30 

459.1 

179.60 

1145.4 

70.43 

30.9 

114.70 

176.0 

150.00 

524.5 

185.5 

1310 

80.20 

47.0 

120.25 

212.8 

155.40 

613.0 




Boiling foitU: 163°32 ^ (10 mm): 0“51 Heim (1933) 

163®9 Lecat 

164°05 Merckx, Verhulst and Bruylants (1933) 
Freezing point : —79'’4 Timmermans 


Density 



d 


t° 

d. 


0 

0.82171 

Merckx, Verhulst and 
Bruylants (1933) 

49.90 

59.95 

0.78036 

0.77168 

Daragan (1935) 

99 

15 

0.80942 


69.20 

0.76376 

99 

30 

0.79713 


79.40 

0.75510 

99 

30.00 

0.79704 

Daragan (1935) 

87.85 

0.74807 

99 

39.30 

0.78873 

99 

97.15 

0.74005 

99 


Refractive index 


t° 

Her. 

Ha 1 

D 

Hey. 

Heg. 


He V. 

Hy 


15 

1.40663 

1.40687 

1.40892 

1.40909 

1.41298 

1.41394 

1.41692 

1.41786 

Merckx, etc. (1933) 

30 

1.40073 

1.40098 

11.40298 

1.40305 

1.40690 

1.40799 

1.41087 

1.41193 i 


dn 

d't 

0.00039 

39 

39 

40 

40 

39 

40 

39 


20 

1.40463 

1.40491 

1.40694 

1.40709 

1.41098 

1.41189 

1.41492 

1.41590 

Daragan (1935) 

20 

— 

— 

1.4069 

— 

— 

— 

— 

— 

Dorinson and 

25 

— 

— 

1.4049 

— 

— 

— 

— 

— 

Ralston (1944) 

30 

— 

— 

1.4028 

— 

— 

— 

— 

— 


dn 










dt 

— 

— 

0.00041 

— 

— 

— 

— 

— 

99 
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/50-CAPRONITRILE (CH3)2CH(CH2)2CN 

Constants 


Freezing foint: — 51°1 Timmermans 


Density Surface tension 



d 



r 


20 

0.8038 

Turner and Merry(1910) 

20 

26.53 

Turner and Merry (1910) 

30 

0.7955 


30 

25.61 

,, 

45 

0.7827 


45 

24.23 

,, 

60 

0.7699 


60 

22.84 

,, 

14.2 

0.8075 

Eykman (1893) 





w-OENANTHONITRILE 


Constants 


Saturated vapour pressure: Heim (1933) 



p mm 


p mm 


p mm 


! p mm 

1 

20.00 

1.5 

89.50 

36.1 

134.60 

186.0 

169.94 

! 525.5 

29.60 

2.4 

99.51 

53.6 

139.78 

219.3 

174.79 

599.3 

40.85 

3.5 

109.55 

79.0 

144.89 

257.3 

180.40 

692.5 

49.60 

5.6 

114.84 ‘ 

95.7 

149.64 

296.9 

185.30 

780.3 

59.86 

9.3 

119.92 

114.8 

154.70 

346.4 

190.85 

' 893.0 

69.92 

15.1 

125.10 

135.7 

159.95 

400.4 

194.70 

, 980.5 

79.86 

23.7 

129.95 

160.0 

164.58 

454.6 

199.30 

i 1109.2 


Boilift^ point: 184^^20 (10 mm): 0°56 Heim (1933) 

184®57 Merckx, Verhulst and Bruylants (1933) 


Density 



d 


d 

t® 1 

d 


30.00 

40.12 

49.75 

0 

15 

30 

0.80171 

0.79343 

0.78538 

0.82524 

0.81348 

0.80177 

57.95 

69.55 

80.20 

Merckx, 

0.77866 

0.76922 

0.76047 

Verhulst 

88.00 

98.50 

and Bruy 

0.75402 

0.74525 

lants (19J 

Daragan (1935) 

13) 
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Refractive index 


t° 

He r. 

Ha 

D 

Hey. 

Heg. 

W 

lie V. 



15 

1.41381 

1.41409 

1.41610 

1.41626 

1.42035 

1.42128 

1.42433 

1.42545 

Merckx, Verhulst 
and Bruylants 

30 

1.40802 

1.40836 

1.41037 

1.41039 

1.41442 

1.41542 

1.41837 

1.41958 

.. (1933) 

dn 

dt 

0.00039 

39 

39 

39 

39 

39 

39 

39 

- 

20 

1.41191 

1.41218 

1.41419 

1.41431 

1.41840 

1.41931 

1.42238 

1.42349 

Daragan (19.35) 

20 

1 

— 

— 

1.4144 

1 


— 

1 

! — 

Dorinson and 

1 Ralston (1944) 

25 

— 

— 

1.4124 

— i 

— 

— 


— 


30 

dn 

— 

— 

1.4104 

— 

__ , 

— 

1 __ 

1 

— 


dl 



0.00040 








Constants 


w-CAPEYLONITRILE 


n-C^HigCN 


Saturated vapour pressure: Heim (1933) 



p mm 


p mm 


p mm 


]) mm 

20.13 

0.3 

100.43 

25.1 

144.75 

137.4 

180.00 

402.9 

40.25 

0.8 

109.98 

37.7 

149.50 

160.9 

185.10 

461.0 

50.20 

1.7 

120.90 

58.9 

1,55.40 

195.9 

190.49 

530.1 

60.30 

3.3 

125.60 

70.0 

160.61 

228.1 

195.42 

i 603.6 

70.44 

6.8 

1,30.40 

82.8 

164.71 

259.2 

200.04 

1 678.7 ' 

80.35 

9.9 

1,34.91 

97.7 

169.89 

301.3 

204.58 

760.2 

89.72 

15.8 

139.75 

115.9 

175.10 

350.3 




Boiling point Freezing point 


^ mmj; 0°56 Heim (1933) jj —45°6 Timmermans 
„ 0^57 Deffet (1931) || 


204°57 

205°2 


Density 


t" 

d 



d 


0 

0.82862 

Deffet (1931) 

0 

0.82871 

Merckx, Verhulst and 

15 

0.81725 




Bruylants (1933) 

30 

0.80581 

9$ 

15 

' 0.81739 

„ 




30 

0.80586 


30.00 

0.80582 

Dabagan (1935) 

70.90 

0.77360 

Daragan (1935) 

40.83 

0.79735 


80.06 

0.76640 

99 

49.75 

0.79026 


90.35 

0.75813 


69.65 

0.78260 

” 

99.15 

0.75129 

" 
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7) -10* 


]5 

1811 

Deffet (1931) 

30 

1336 

** 


Refractive index 



He r. 1 Ha 

D 

He y. 

Heg. 

H^ 

He V. 

Hy 


15 

1.41975 , 1.421X)3 

1.42211 

1.42227 

1.42628 

1.42738 

1.4,3039 

1.43165 

Merckx, etc. (1933) 

30 

1.41405 i 1.414?8 

1.41632 

1.41661 

1.42070 

1.42137 

1.42461 

1.42567 

dn 

* 

0.00038 38 

39 

38 

37 

40 

38 

39 


20 

1.417891 1.41811 

1.42018 

1.42037 

1.42443 

1.42538 

1.42849 

1.42962 

Daragan (1935) 

20 

— — 

1.4204 

— 

— 

— 

— 

— 

Dorinson and 

25 


1.4183 



! — 



Ralston (1944) 

30 

-L — 

1,4164 

— 

— 

— 

— 

— 


dn 

dT 

— ! — 

0.00040 

— 

— 

— 

— 

— 


15 

1,41980 11.42016 

— 

1.42240 

1.42663 

1.42766 

1.43065 

1.43187 

Deffet (1931) 

dn 

di' 

i 

0.000391 39 

— 

40 

1 

40 


40 

— 


li-PELARGONITRILE n-CgH^CN 

Constants 

Boiling point: 224''0 Deffet (1931) 

Freezing point: —34°2 Deffet (1931) 


Density 



d 



d 


0 

i 1 

i 0.83181 

Deffet (imp.) 

0 

0.83180 

Merckx, Verhulst and 

30 

1 0.80944 

corr. Deffet (1931) 



Bruylants (1933) 


t 


15 

0.82061 

99 

30.00 

! 0.80946 

Daragan (1935) 

30 

0.80947 

II 

40.95 

1 0.80092 

If 

78.95 

0.77157 

Daragan (1935) 

51.00 

0.79321 


88.75 

0.76402 


60.55 

! 0.78574 

,, 

99.35 

0.75570 


69.95 

0.77860 

» 

109.00 

0.74831 

- 


Viscosity 



71-10' 1 


15 

2340 

Deffet (1931) 

30 

1688 

99 
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Refractive index 



Her. 

Ha 

D 

He y. 

Heg. 


He V. 

Hy 


15 

1.42476 

1.42497 

1.42713 

1.42719 

1.43144 

1.43243 

1.43547 

1.43662 

Merckx, etc. (1933) 

:u) 

(h 

1.41909 

1.41934 

1.42140 

1.42156 

1.42579 

1.42668 

1.42980 

1.43092 


0.(XX)38 

37 

39 

37 

38 

39 

38 

39 


20 

1.42288 

1.42309 

1.42522 

1.42529 

1.42954 

1.43051 

1.4.‘1357 

1.43472 

Daragan (1935) 

20 

i 

— 

1.4254 

— 

— 

— 

— 

— 

Dorinson and 
Ralston (1944) 

25 


— 

1.4235 

— 

— 

— j 

— 

— 


50 

1 

— 

1.4216 

— 

_ 

— 

— 

— 


rhi 

(it 


— 

0.00038 


— 

— 

! 

— 

» . 

25 

i 

_i 

1.4233 

1 



i_ 1 


Ralston, Selby, 
Pool and Potts 
(1940) 


^ n-DECANENlTRILE 

Constants ^ 

Freezing point: —14'"46 Hoerr, Binkerd, Pool and Ralston (1944) 



d 



d 


0 

0.83429 

Merckx, Verhulst and 

60.40 

0.78976 

Daragan (1935) 



Bruylants* (1933) 

70.45 

0.78249 


15 

0.82332 

II 

80.35 

0.77504 


30 

i 0.81240 

1 

1 

89.65 

0.76778 


40.85 

0.80425 

Daragan (1935) 

96.05 

0.76126 


49.80 

0.79771 

- 

111.00 

I 0.75210 



Refractive index 



t° 

He r. 

Ha 

D 

Hey. 

Heg. 


He V. 

Hy 


15 

1.42887 

1.42917 

1.43129 

1.43134 

1.43563 

1.43670 

1.43980 

1.44108 

Merckx, Verhulst 

30 

1.42341 

i 

j 1.42365 

1.42579 

1.42599 

1.43011 

1.43101 

1.43421 

1.44540 

and Bruylants 
(1933) 

dn 

di 

0.00037 

37 

37 

i 36 

37 

38 

37 

38 


20 

1.42707 

1.42726 

1.42940 

1.42954 

1.43378 

1.43480 

1.43790 

1.44119 

Daragan (1935) 

20 

_ 

_ 

1.4296 

— 

— 

— 

— 

— 

Dorinson and 

25 



1.4276 



_ 

_ 

_ 

Ralston (1944) 

30 

— 

— 

1.4256 

— 

— 

— 

— 



dn 

dt 

— 

— 

0.00040 

— ' 

— 


— 

— 

- 
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n-NITRILES (from Cu to 0 ^ 4 ) 

Constants: I Merckx, Verhltlst and Bruylants (1933) 
II Daragan (1935) 

III Dorinson and Ralston (1944) 


Density || Refractive index 


UNDECANENITRILE 

I 


II 


II 

I 

n-C,„Hj,CN 




20° 

15° 

.30° 

du 


0° 

0.83621 

30° 

0.81462 

He r. 

1.43039 

1.43218 

1.42661 

37 


15° 

0.82538 

41°00 

0.80619 

Ha 

1.4;i074 

1.43255 

1.42713 

36 


30° 

0.81465 

49°80 

0.79996 

D 

1.43286 

1.43464 

1.42929 

36 




59°15 

0.79309 

Hev. 

1.43299 

1.43478 

1.42935 

36 




69°60 

0.78543 

Hog. 

1.43728 

1.4.3903 

1.43349 

37 




79°70 

0.77798 


1.43825 

1.44007 

1.43462 

36 




88°85 

0.77145 

He V. 

1.44145 

1.44323 

1.4,3762 

37 




100°15 

0.76316 

Hy 

1.44254 

1.44444 

1.4.3892 

.37 




110°80 

0.75544 



III 








D 

1 . 4:130 

1.4312 

1.4293 









(25°) 



LAURONITRILE 






1 11 


I 







i 




0° 

0.83815 

30°00 

0.81680 

Her. 

1.4.3346 

1.43526 

1.42985 

36 

* 

15° 

0.82744 

40‘’43 

0.80918 

Ha 

1.43378 

1.4.3.558 

1.43022 

.36 


30° 

0.81685 

51°05 

0.80160 

D 

1.4.3595 

1.43774 

1.43240 

35 




60°60 

0.79453 

Hey. 

1.43610 

1.43785 

1.43256 

35 




69°00 

0.78838 

Heg. 

1.44030 

1.44220 

1.43663 

37 




79°75 

0.78060 


1.44137 

1.44.323 

1.43766 

37 




89°35 

0.77368 

He V. 

1.44450 

1.44640 

1.44081 

37 




96°05 

0.76676 

By 

1.44586 

1.447761 

1.44206 

38 




109°80 

0.75905 



III 

1 







J) 

1.4360 

1.4341 j 

1.4:322 









(25°) 



TRIDECANENITRILE 






II 


I 










rv v/a ^ 

15° 

0.82937 

30°08 

0.81875 

He r. 

1.43615 

1.43793 

1.4.3257 

36 


30° 

0.81887 

40°16 

0.81130 

Ha 

1.4.3653 

1.43835 

1.43289 

36 




49°30 

0.80491 

D 

1.43867 

1.44045 

1.43512 

36 




60°17 

0.79700 

Hey. 

1.42873 

1.44056 

1.43518 

36 




69°85 

0.79032 

Heg. 

1.44303 

1.44499 

1.43932 

37 




80°16 

0.78297 

H/8 

1.44417 

1.44606 

1.44040 

37 




89°86 

0.77596 

Hev. 

1.44736 

1.44933 

1.44362 

37 




100°15 

0.76879 

Hy 

1.44862 

1.45048 

1.44492 

37 




111°05 

0.76098 



III 








D 

1.4384 1 

1.4368 { 

1.4349 









25° 
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(continued) 

Density 


Refractive index 

MYRISTONITRILE 

I 

IT 


II 

I 

n-Ci»H3,CN 





20° 

15° 

30° 

i 

j 


0.82065 

42°91 

0.81188 

He r. 

1.43854 

_ 

1.43487 




49°85 

0.80683 

Ha 

1.43923 

— 

1.43522 




59°6() 

0.80000 

D 

1.44126 

— 

1.4,3741 




69°65 

0.79291 

He y. 

1.44137 

— 

1.43741 




81°10 

0.78486 

1 Heg. 

1.44568 

— 

1.44174 




89°55 

0.77873 

H^ 

1.44682 

— 

1.44289 



100''72 

0.77080 

He V. 

1.45004 

-- 

1.44601 


1 

109°95 

0.76431 

Hy 

1.45129 

— 

1.44735 

i 

i 1 

I20°60 

0.75638 




i 



132°50 

0.74817 



Ill 



1 i 

I ! 


1 

! 

J) 

1.4410 

i 1.4392 

1 1.4373 


! 1 


1 



25“ 



PENTADECANENITRILE: n.C„Hj,C5r 
PALMITONITRILE: n-Ci,,H3,CN 
MAROARONITRILE: n-CieHjjCN 
STEARONITRILE: n-Oi,H,5C'N 
Refractive index: Dorinson and Ralston (1944) 


METHYL m-NITRILES (from Cj to Cu) 
Constants: De Hoffmann and Barrier (1936) 


RCH(CH3)CN 



B.P. 

Density 


Refractive index 









dn 



15° 

30° 1 


15° 

30° 

dt 


125°4 

0.79128 

0.77780 

Ha 

1.38998 

1.38370 

0.00042 





D 

1.39195 

1.38562 

42 

t 




H/? 

1.39667 

1.39021 

43 





Hy 

1.40042 

1.39417 

43 


147°1 

0.79747 

0.78472 

Ha 

1.40001 

1.39387 

41 





D 

1.40204 

1.39588 

41 

1 




Ep 

1.40688 

1.40058 

42 

i 




Hy 

1.41070 

1.40439 

42 

i 

164°7 

0.80384 

0.79169 

Ha 

1.40842 

1.40266 

38 





D 

1.41046 

1.40467 

38 





Ep 

1.41545 

1.40965 

39 





Hy 

1.41941 

1.41,345 

1 

39 





542 


ALIPHATIC NITROGEN DERIVATIVES 


(continued) 

B.P. 

Dertsity 


Refractive index 




15° 

30° 


15° 

c 

dn 

dt 

R=»-QH„ 

00 

o 

0.80823 

0.79644 

Ha 

1.4J469 

1.40906 

0.00037 





1) 

1.41680 

1.41121 

37 






1.42187 

1.41616 

38 





Hy 

1.42585 

1.42007 

38 

R=w-CgHi3 

_ 

0.81214 

0.80074- 

Ha 

1.42020 

1.41466 

37 





1) 

1.42226 

1.41675 

37 






1.42745 

1.42184 

37 





Hy 

1.43165 

1.42699 

38 

r=»-c,h,5 

_ 

0.81561 

0.80442 

Ha 

1.42452 

1.41937 

34 





D 

1.42669 

1.42145 

35 





H/i 

1.43191 

1.42646 

36 





Hy 

1.4.1591 

1.43046 

36 

R==w-CftHi7 

_ 

0.81851 

0.80757 

Ha 

1.42840 

1.42310 

35 





D 

1.43057 

1.42543 

34 






; 1.43588 

1.43046 

36 





Hy 1 

' 1.44008 

1.43473 

36 

R=n-C9Hi9 

_ 

0.82128 

0.81031 

Ha I 

1.43171 

1.42633 

36 





n 

1.43387 

1.42843 

36 





H/9 1 

1.43920 

1.43374 i 

36 





Ry j 

1.44349 

1.43790 i 

37 

R = »-CioH2i 

_ 

0.82380 

0.81316 

Ha 

1.43443 

1.42923 

35 





D ! 

1.43669 

1.43150 

35 





H/? 

1.44205 

1.43668 

36 





Ry 

1.44647 

— 

— 

R =:7l-Cj2ll25 

_ 

0.82765 

0.81707 

Ha 

1.43931 

1.43389 

36 





D 

1.44152 

1.43618 

36 





KP 

1.44696 

1.44145 

37 





Hy 

1.45117 

— 

— 


ACRYLONITRILE: CH 2 =CH.CN: Saturated vapour pressure, boiling said melting points, 
density, refractive index, specific heat and heat of coynhustion: Davis and Wiedeman yi945). 


CROTONITKILE CHg.CH^CH.CN m 


Constants — Saturated vapour pressure: Heim (1933) 


t° 

p mm 

t° 

pmm 

t° 

p mm 

t° 

p mm 

24.95 

31.8 

55.09 

125.1 

84.70 

374.1 

114.32 

926.7 

29.85 

40.6 

60.05 

150.6 

89.70 

440.9 

120.30 

1091.7 

34.85 

51.7 

64.79 

182.1 

94.62 

516.1 

124.58 

1211.3 

40.23 

66.1 

69.65 

219.3 

99.99 

606.1 

131.79 

1464.7 

44.83 

81.2 

74.85 

266.3 

104.97 

706.1 



49.84 

100,4 

t 

79.80 

316.0 

109.85 

814.3 
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Boiling foint Freezing 'point 


107°47 

(it 

^ (10 myn) : 0°46 Heim (1933) 

-72°1 

Timmermans (passim) 

107"77 

Bruylants and Christiaen 




(1925) 




Density 



d 


0 

0.84376 

Heim (19 

15 

0.82890 


30 

0.81402 



Refraeiive index 



Her. 

Ha 

D 

Hoy. 

Heg. 


He V. 

Hy 


15 

1.41683 

1.41736 

1.42065 

1.42072 

1.42718 

1.42887 

1.43376 

1.43590 

Heim (1933) 

30 

1.40968 

1.41021 

1.41335 

1.41343 

1.41982 1 

[ 1.42142 

1.42633 

1.42852 

dn 

Jt 

0.00047 

47 

48 

48 

49 

50 

50 

! 49 



Heat of comhustion 


2i.f, (cv) 8516.1 cal 157g | Bruylants and Ohristiaen (1925) 


/50-CROTONITRILE CH3.CH=-CH.CN 

Constants 


Saturated vapour pressure: Heim (1933) 



p mm 


p mm 

t° 

p mm 

t° 

j p mm 

19.20 

12.3 

64.36 

71.0 

89.80 

279.7 

124.79 

811.9 

26.1# 

17.3 

59.49 

88.2 

94.99 

332.4 

130.85 

960.1 

29.62 

22.0 

65.18 

111.7 

99.95 

390.4 

135.95 

1008.6 

34.25 

27.8 

69.90 

134.6 

104.87 

454.6 

140.67 

1241.1 

40.05 

37.3 

74.89 

163.5 

109.45 

524.5 

146.06 

1421.6 

44.65 

45.9 

79.80 

196.3 

114.55 

611.1 



50.07 

69.0 

84.79 

234.6 

119.52 

704.6 




Boilirhg point 


Freezing point 


121®23 Bruylants and Chbistiabn 
122°31 ^ (10 mm): 0°60 Heim (1933) 



TmMEBMANS (passim) 
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Density 


t° 

d 


0 

15 

30 

0.84046 
0.82586 ! 
0.81135 

Heim (1933) 


Refractive index 


1 

t° 

He r. ! Ha 

D 

He y. 

Heg. 


He V. 

Hy 


15 

1.42097 11.42140 

1.42488 

1.42490 

1.43180 

1.43337 

1.43877 

1.44074 

Heim (1933) 

30 1 

1.41400 ! 1.41438 

1 

1.41775 

1.41791 

1.42460 

i 1.42617 

1.43146 

! 1.43349 

1 


dn 

0.00047 i 47 , 

48 

47 

48 

48 

48 

1 49 


Jt 

1 

i 1 




1 

1 


i i 


Heat of combustion 


20°, (cv) 8544.8 cal 157g 


Bkuylants and Christiaen (1925) 


VINYLACETONITRILE CHa-CII.CHg.CN 

Constants 


Saturated vapour pressure: Heim (1933) 


t° 

p mm 

t° 

p mm 

t° 

p ram 


p mm 

15.37 

10.8 

49.51 

62.3 

84.78 

258.8 

120.10 

797.2 

20.52 

14.2 

55.06 

79.9 

89.88 

.309.2 

125.30 

921.0 

25.03 

18.2 

60.27 

99.9 

94.62 

363.4 

130.10 

1047.6 

29.65 

23.5 

65.84 

125.3 

99.87 

431.7 

134.86 

1191.2 

34.75 

30.7 

70.81 

153.4 

104.65 

500.5 

139.60 

1349.5 

39.85 

39.8 

74.94 

179.7 

109.94 

589.7 

143.46 

1489.2 

45.22 

51.2 

79.99 

217.2 

115.45 

697.2 




Boiling point 


118°42 

118°62 


^ (10mm):0°4t6 Heim (1933) 
dp 

Bruylants and Christiabn (1925) 



Density 


t° 

d 


0 

0.85286 

Heim (1933) 

15 

0.83823 

ft 

30 

0.82372 
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Refractive index 


t° 

Her. 

Ha 

' 

I> 

Hey. 

Heg. 

wp 

He V. 

Ky 1 

15 

1.40522 

1.40572 

1.40819 

1.40829 

1.41324 

1.41454 

1.41822 

] 

1.41983! Hmm (1933) 

30 

1.39863 

1.39900 

1.40147 

1.40158 

1.40645 

1.40766 

1.41137 

1.412901 

dn 

'(U 

0.00044 

' 45 

45 

45 

46 

46 

46 

46 i „ 


Heat of comhiustion 


20°, (Cc) 8561.3 cal 157g 


Bruylants and Christiaen (1925) 


PENTENE(4)NITRILP]S CH2=:CH.(CH2)2.CN 

Constants: Vandewver (1935) 

Boiling point: cis: 128°0; trans: 145®5 


Density 


CIS 

15° 

0.82464 

.30° 

0.81063 


tranfi 

15° 

0.82814 

30° 

0.81586 



Refractive index : 




ciii 




trans 


t° 

Ha 

D 


Hy 

Ha 1 

D 


Hy 

15 

1.42376 

1.42703 

1.43491 

1.44162 

1.43073 

1.43396 

1.44228 

1,44949 

20 

1.42166 

1.42473 

1.43275 

1.43949 

— 

— 

— 

— 

30 j 

1.41740 

1.40050 

1.42834 

1.43492 

1.42450 

1.42753 

1.43587 

1.44290 . 

dn 

dt 

0.00042 

_»... 

43 

44 

45 

0.00042 

43 

43 

44 


HEXENE(5)]Sn:TRILES 


Constants: Vandewyer (1935) 

Boiling point: ds: 150°5; trans: 165®94 
Density 


cis 

15° 

0.82819 

20° 

0.82399 

30° 

0.81539 


trans 

15° 

0.82910 

20° 

0.82470 

30° 

0.81604 1 



Timmermans 35 
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Refractive index: 


cis j trans 



Ha 

D 


Uy 

Ha 

D 


Hy 

15 

1.43073 

1.43321 

1.44148 

1.44802 

1.43563 

1.43884 

1.44681 

1.45354 

20 

1.42861 

1.43128 

1.43934 

1.44585 

1.43342 

1.43659 

1.44454 

1.45122 

30 

1.42436 

1.42703 

1.43507 

1.44150 

1.42901 

1.43213 

1.43999 

1.44659 

dn 

dt 

0.00042 

41 

43 

43 

0.00044 

45 

45 

46 


HEPTENE(6)K[TRILES CH2-CH.(CH2)4.CN 


Constants: de Hoffmann and Barrier (1935) cis 
DE Hoffman (1935) trans 

Density 


0.82960 

cis 

30° 

0.81754 

cis 

0.83088 

trans 

30° 

0.81875 

trans 


Refractive index 


cis 

II 

trans 


t° 

Ha 

D 

Mfi 

Hy 

Ha 

D 


j Hy 

15 

1.43543 

1.43849 

1.44596 

1.45226 

1.43978 

1.44292 

1.45067 

i 1.45719 

30 1 

1.42912 

1.43205 

1.43945 

1.44555 

1.43369 

1.43668 

1.44437 

i 1.45082 

dn 

dt 

0.00042 

43 

43 

44 

0.00041 

42 

42 

42 


OCTENE(7)NITRILE (m) CH2=CH.(CH2]5.CN 

(with the lower boiling point) 


Constants: 


Density 


t° 

d 


t° 1 

d 


15 

20 

30 

I 0.83236 
0.82842 
! 0.82062 

Vandewyeb (1935) 

20 

0.82854 

Bbuylants and Fontbyn 
^1933) 


Refractive index 



Ha 

D 


Hy 


15 

1.43991 

1.44284 

1.45029 

1.45658 

Vandbwybr (1935) 

20 

1.43788 

1.44079 

1.44824 

1.45453 

30 

1.43409 

1.43693 

1.44428 

1.45047 


dn 

0.00039 

39 

40 

41 


dt 

20 

1.43749 

1.44032 

1.44777 

— 

Bbuylants and Fonteyn (1933-34) 
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CITRACONITRILE (cis) and ME8ACONITRILE (trans) 
CN.C(CH3)=CH.CN 


Constants: Van de Straete (1935) 




cis 



trans 





p mm 

1 

p mm 

t“ 

p mm 

t° 1 


p mm 

Saivrated vapour 










pressure 

122 

11.5 

172 

86.5 

66 

10 

117 


102 

128 

15 

179.5 

113 

71 

13 

119.5 


112 


150.5 

41 

189 

160.5 

88.5 

32 

124 


181 


157.5 

51.5 

194 

184 

96.5 

43.5 

134 


189 






100 

52.5 

138 


227 






104 

62.5 


1 


Melting point 


10(^3 

-106^5 







Density 

1 

i 107“ 

1.1571 

15° 

j 0.98221 

i 106“15 1 

0.8941 


; 109^6 

1.1560 

30° 

I 0.96797 

I 116°1 

i 

0.8836 


! 116“25 

1.1534 


1 

( 


1 


Eefractive index 

1 

1 



1 

1 



dn 



i 

110^7 


j 15° 

30“ 

ii dt 


110°7 


Ha 1.47975 


1.46551 ! 1.4.5941 

0.00041 

1.42169 


11 1.48420 


1.46985 1 1.46367 

41 

1.42565 


i lip 1.49571 


1.48107 j 1.47453 

1 

43 

1.43568 


CYANOGEN or OXALONITRILE C 2 N 2 

Constants 

Critical constants 


t° cr. 

p cr. 



126“65 

58.2 atm. 

Terwen (1916) 



Saturated vapour pressure 


t° 

p mm 

t° 

p mm 

t° 

p mm 


C. ->71.58 

18.0 

-51.80 

100.6 

-34.67 

354.8 

Terwen (1916) 

-68.79 

24.5 

-49.31 

122.4 

-32.16 

420.3 


-65.97 

31.0 

-46.82 

147.9 

-29.65 

498.0 


-63.49 

38.7 

-43.98 

182.9 

-28.93 

520.7 


-61.02 

47.4 

-42.18 

208.0 

-28.57 

533.8 


-57.83 

62.0 

-39.68 

248.6 

-28.22 

546.0 


-54.99 

77.6 

-37.18 

297.7 


* 

- 
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Saturated vapour pressure (continued) 



p mm 


p mm 


p mm 


C. -93.16 

1.7 

-60.69 

47.53 

-35.28 

336.4 

Perry and Bardwell 

-83.40 

5.65 

-49.02 

123.2 

-33.18 

390.9 

(1925) 

-74.05 

12.79 

-42.83 

196.7 

-32.31 

412.9 


-69.24 

22.29 






L. -27.17 

572.6 

-14.84 

1007.4 

-9.60 

1250.7 


-25.19 

629.8 

-13.07 

1086.4 

1 -7.13 

1387.4 

,, 

-21.33 1 

754.0 

-11.28 

1171.5 i 

! -7.12 

1388.4 

,, 

-17.75 

886.4 


: I 

i 

i 





p atm. 


p atm. 

i 

1 

p atm. 


1.40 

2.54 

62.15 

15.75 

87.7 

28.10 

Terwen (1916) 

5.00 

2.89 

62.55 

15.90 

104.5 

38.5 


8.24 

3.26 

65.9 

17.22 

110.3 

43.2 


9.97 

3.46 

69.6 

18.72 

117.45 

49.3 

99 

11.12 

3.58 

69.9 

18.82 

120.05 

51.5 

99 

42.10 

9.64 

70.6 

19.28 

123.45 

54.7 


43.8 

9.85 

75.5 

21.35 

125.4 

56.8 


49.5 

11.51 

77.0 

22.19 

125.6 

57.15 


51.8 

12.17 

78.15 

22.75 

126.2 

57.6 


58.25 

59.7 

1 

14.30 

14.79 

79.75 

84.25 

23.53 

26.09 

126.3 

57.9 

» > 

99 


Boiling point Freeziruj q)oint 


-2in5 

Perry and Bardwell (1925) 

Form 1 

—27°92 Terwen (1916) 

-21°35 

Terwen (1916) 

Fmm II 

-27°()5 


METHYLENE DICYANIDE or MALONITRILE CN.CHg.CN 

Constants 

Melting point: 31®65 Van de Vloed (1938) 


Viscosity 


t° 

d 


i 

1 

71-10* 


32.7 

1.0506 

Walden and Swinne 

32.68 

2850 

Walden and Swinne 

50.0 

1.0338 

(1912) 

50.0 

2150 

» (1912) 

70.0 

1.0149 

99 




107.0 

1.0794 





35.0 

1.04873 

Van de Vloed (1938) 
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CN.CHa.CH^.CN 


ETHYLENE DICYANIDE or SUCCINONITRILE 

Purified by fractional distillation under reduced pressure in the presence of P 2 O 5 . 
The criterion of purity is the constancy of the freezing point and the density 
for successive fractions. 

Constants: B.E. (1937) 

Melting 'point 


.56°6 

Mkerman (1943) 

1 67°15 

Van i)e Vloed (1938) 

56°9 

Deffet (1940) 

I 57°15-57°20 

B.E. (1937) 


Melting curve 


t° 

p kg/cm“ 


i 

p kg/ciii^ 


56.9 

1 

Deffet (1940) 

70.0 . 

666 

Deffet (1940) 

64.0 

364 

,, 

75.0 

921 

„ 

67.0 

516 

- 





Density 


Dilatometre | 

Picnometre 




t^ 

d 


d 1 




60 

70 

80 

0.98669 

0.97860 

0.97059 

60 

0.98680 

B.E. (1937) 

99 


Viscosity Surface tension 



7]* W 


1 to" 

y 


60 

2591 


60 

46.78 


75 

2008 


70 

45.72 





80 

44.62 



Refractive index 



He r. 

Ha 

D 

Hey. 

Heg. 

H/S 

He V. 

60 

dn 

dt 

1.41496 

0.00038 

,1.41525 

37 

1.41734 

1 

1.41751 

37 

1 

1.42170 

38 

1.42267 

.39 

1.42590 

38 
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TRIMETHYLENE DICYANIDE or GLUTARONITRILE 
CN. Oils . CHjj. CHa. ON 


Constants! Serwy (1933) 
Freezing foint 


Form a 


-20^45 


Timmermans (passim) 


Form p 


-32°4 


Van de Vloed (1938) 


Density Viscosity 



d 


t*^ 

1 7) * 10® 


0 

1.00293 

8erwy (1933) 

15 

8104 

Serwy (1933) 

15 

0.99112 


30 

5226 


30 

0.9730 





0 

1.00291 

Van de Vloed (1938) 


1 



Refractive index 


t° 

Her. 

Ha 

Hey. 

Heg. 

H/9 

Ho V. 

Hy 

15 

1.43426 

1.43461 

1.43699 

1.44137 

1.44242 

1.44573 

1.45048 

dn 

dt 

0.00035 

35 

35 

35 

35 

36 

34 


PENTAMETHYLENE DICYANIDE or PIMELONITRILE CN.(CH 2 ) 5 .CN 

Constants: Serwy (1933) 

Freezing point: —31^4 

Density Viscosity 



t^ 

Her. 

Ha 

Hey. 

Heg. 

H^ 

He V. 

! 

Hy 

15 

1.44010 

1.44044 

1.44278 

1.44721 

1.44816 

1.45167 

1.46721 

dn 

dt 

0.00030 

30 

30 

30 

29 

31 

32 


ETHSTL wo-CYANIDEor ETHYL(.ARBYLAMINE CHg.CHg.NC: Lowry and Henderson 
(1932) give a series of the refractive index. 












10. NITROGEN DERIVATIVES of the CYCLIC SERIES 

A. AROMATIC AMINES 


The purity of these amines may be ascertained by transformation into an 
acetyl derivative of which the melting point is determined. 

The velocity of crystallization is a very sensitive criterion of purity. This 
applies to all aromatic amines; the velocity is much reduced for impure colored 
samples. 


ANILINE CeHgNHg 


Constants: B.E. (1935). — Polyphasic equilibria 

Velocity of crystallization: —9°2 11.5 cm/min. Michel (1938) 


Saturated vapour pressure 


t'' 

p mm 


p mm 


p mrn 


102.80 

50.JK) 

119.10 

96.31 

131.60 

' 

152.95 

Garrick (1927) 

108.40 

63.44 

122.52 

110.57 

134.10 

166.70 


108.80 

64.41 

12.3.82 

115.59 

135.10 

172.69 


114.50 

81.05 

124.80 

118.52 

141.50 

214.30 


115.65 

84.94 

126.00 

124.47 

147.90 

264.52 

- 

77.4 

16.2 

144.45 

237,8 

171.8 

544.1 

Ramsay and Young 

85.8 

24.1 

147.2 

260.6 

174.95 

592.7 

(1885) 

93.0 

! 33.6 

147.55 

263.6 

176.1 

612.1 

»» 

99.0 

43.8 

150.15 

286.0 

177.8 

638.8 

9t 

105.1 

56.5 

152.5 

307.0 

178.1 

646.2 

M 

124.5 

118.8 

155.05 

333,3 

180.55 

690.7 

l> 

128.45 

137.1 

157.2 

355.5 

181.15 

701.5 

9% 

129.95 

145.25 

162.15 

411.9 

182.1 

719.8 

99 

132.15 ! 

156.2 

165.4 

452.9 

184.3 

762.2 

99 

134.6 

141.9 

169.9 

219.4 

168.65 

497.1 

184.45 

763.6 

99 

99 


Boiling point 


184°35 

184°40 

184^40 

184^4 


^ (10 mm): 0®51 Lecat 

„ 0°51 B.E. (1935) 

„ 0°62 Ramsay and Young (1887) 

„ 0°53 Griffiths (1891) 

„ 0°49 Harlow (1912) 
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Freeziwj foint 


-5°95 

Atkins and Wallace (1913) 

-6°05 

Lang (1928) 

-6°96 

Ampola and Rimatori (1897) 

-6°1 

Linaru (1925) 

-5°98 

Applebey and Davies (1925) 

-6°10 

B.E. (1935) and DsKFisT (1935) 


Melting curve: Deffet (1935) 



p kg/cm* |i 

t° 

p kg/cm^ 

-6.10 

1 

10.00 

841 

0.00 

317 

13.00 

996 

5.50 

598 




Critical solution 'point in CgHi 2 * 30°95 Schlegel (1934) 

3P0 Dessart (1926) 
3ro B.E. (1935) 

Constants of state 


Density 


t° 

d 



d 


0 

1.03905 

B.E. (1935) 

0 

1.03tK) 

Bramley (1916) 

15 

1.02613 


9.9 

1.0303 


30 

1.01317 

IJ 

20 

1.0219 

>> 




20.2 

1.0214 


0 

1.03893 

Dan Tyrer (1914) 

29.6 

1.0134 


0 

1.03894 

WiEBB (1894) 

30 

1.0131 

>> 

20 

1.0217 

Knops (1888) 

40 

1.0045 

>> 

20 

1.0217 

Blron, Nikitine and 

60 

0.9872 




Jakobson (1913) 

80 

0.9700 

u 

20 

1.0218 

Tsakalotos (1909) 

125 

0.9288 


20 

1.0219 

Busse (1924) 




20 

1.0220 

Weegmann (1888) 

25 

1.01739 

Gibson and Loeffler 

20 

1.02173 

Dreisbach and 



• (1939) 

25 

1.01750 

Martin (1949) 

25 

1.0174 

Few and Smith (1949) 




25 1 

1.01749 

Martin and Collie (1932) 

25 

1.0173 

Walden and Andrieth 

25 1 

1.0176 

Angelescit and Eustatiu 



(1933) 

1 

j 

(1936) 

25 

1.0173 

Smith, Foecking and 

35 

1.0088 

Biron, Nikittne and 



Barber (1949) 

i 


Jakobson (1913) 

Viscosity 






7)-W 



>3 • 10® 


15 

5299 

B.E. (1935) 

30 

3145 

Bramley (1916) 

30 

3176 


40 

2405 

»* 

25 

3640 

Sachanow (1913) 

60 

1540 

» 




80 

1100 





125 

637 

.1 
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Surface tension 



y 


t° 

y 


7.30 

44.72 

Bodson (1937) 

! 

47.5 

40.40 

Bodson (1937) 

19.0 

43.38 


82.0 

36.60 

,, 

32.0 

42.01 

99 

25 

42.79 

Angelescu and I^ustatiu 
(1936) 


Refractive index 



He r. 

Ha 

D 

Hey. 

Heg. 

H/J 

Hev. 

1 

Hy 


15 

1.58079 

1.58179 

1..58872 

1.58898 

1.603.33 

1.60686 

1.618.54 

__ 

B.E. (1935) 

dn 

0.00051 

51 

_ 

52 

54 

55 

.55 

_ 


dl 









20 

— 

— 

— 

1.58635 

1.60060 

— 

1.61559 

— 

Feussner (1927) 

dn 

dt 

— 

— 

— 

1 513 

527 


! 546 

1 


20 

_ 

1.57926 

1.58632 

j _ 

_ 

■ 1.60411 

— 

1.62036 

j Weegmaxn (1S88) 

20 

— 

1.57904 

— 

— 


i 1.60380 

' — 

i 1.62023 

1 Knobs (1888) 

25 

— 

1.57662 

— 

— 

— 

— 

i — 

_ 

I Martin and C'ollie 










1 (1932) 

25 

— 

— 

1.5840 

— 

— 

— 


— 

1 Smith, Foecking 

1 

1 








1 and Barber (1949) 


Heat constants 


Specific heat 



Cp 


Cp 


Cp 


30 

0.500 

70 

0.532 

113.8 

j 0.564 

Blacet, Lek;iiton and 

35 

0.503 

75 

0.533 

118.9 

0.575 

Bartlett (19.31) 

40 

0.507 

80 

0.635 

124.0 

0.581 

,, 

45 

0.512 

85 

0.536 

129.2 

0.601 

„ 

50 

0.515 

90 

0.538 

134.4 

0.627 

,, 

55 

0.520 

95 

0.645 

139.6 

0.665 

„ 

60 

0,526 

104.8 

0.662 



>9 

65 

0.628 

108.8 

0.559 




20.08 

0.4951 

30.05 

0.4981 

40.07 

0.5019 

Ferguson and Miller 

26.45 

0.4969 

35.63 

0.5000 

46.82 

0.6064 

(1933) 

1.08 

0.4778 

16.00 

0.4945 

35.71 

0.5006 

Lang (1928) 

2.21 

0.4876 

26.06 

0.4971 

43.09 

0.6030 


4.18 

0.4896 

31.29 

0.4983 

49.42 

0.5091 




35.00 

0.5006 

58.87 

0.5131 
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CYCLIC NITROGEN DERIVATIVES 


METHYLANILINE 
Constants: B.E. (1935) 


Saturated vapour pressure 



p mm 


p mm I 


p mm 


66.7 

5 

92.6 

20 

107.6 

40 

Kahlbaum (1897) 

79.2 I 

1 

97.2 

25 

112.5 

50 


86.9 


101.1 

30 

122.5 

75 



Boilimj point: 196°25 (10 mm): 0®53 B.E. (1935) and Lecat 

dp 


Density 



d 

1 


0 

1.00216 

B.E. (1935) 

15 

0.09018 


30 

0.97822 

” 


Viscosity 



W- * 


i 

1 

T, • 105 

! 

15 

2568 

B.E. (1935) 

25 

2020 

Mussell, Thole and 

30 

1766 

” 

55 

1084 

Dunstan (1912) 
Thole (1913) 


Surface tension 


1 

y 


t° 

^ i 


15 

30 

39.97 

39.54 

Bodson (1937) 

60 I 

80 

36.19 

34.49 

^ Bodson (1937) 

>> 


Refractive index 


1 

Li 1 

Her. 

i 

Ha 

D 

Hey. 

Heg. 

T1 


Hev. 

Hy 


15 

dn 

dt 

i -- 

lj56590 

1.56676 

1.57367 

1 

1.57392 

1.58810 

— , 

1.59181 

1.60365 

1 

B.E. (1935) 

“ 1 

0,00052 

52 

— 

53 

53 


54 

55 

— 


21.2 

1.56227j 

— 

1.56348 

1.57021 

— 

_ 

1.57806 

1.58823 

_ 

1.60322 

Bruhl (1895) 

25 


i 

i 

1.5684 


i 


1 

i 

1 


PuscHiN and 
Matavulj 
(1932) 
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DIMETHYLANILTNE Cell^ N(CH3)2 

Constants: B.E. (1935) 


Saturated vapour pressure 



p mm 

j 


! 

p mm / 

01.6 

5 

Kahlbaum (1897) 

183.3 

574 ^ Kurbatow (1903) 

73.1 

10 

184.9 

600 1 

81.2 

15 


188.15 

650 S 

87.5 

20 


191.1 

voo 1 

92.30 

25 

,, 

193.8 

750 ! 

06.3 

30 

,, 

194.5 

763 

102.8 

40 




108.2 

50 

,, 

\ 


118.3 

75 


! 


Boilinq point 


Freezing point 

1941)5 

(U 

(10mm): 0°52 Lecat 

! 

I 2^40 

1 

Deffet (19.35) 

194°15 

,, 

0"53 B.E. (1935) 

; 2^'45 

B.E. (1935) 

194^3 


0°54 Kurbatow 


i 

I 



(1903) 

i 

i 


Meltimj curve: Deffet (1935) 



p kg/cm^ 


p kg/cm* 


2.40 

1 i 

20.00 

783 


10.00 

322 

25.00 

998 


15.00 

570 





Density 



d 


t° 

d j 


0 

0.97232 

B.E. (1935) 

21.3 

0.9551 

Falk (1909) 

15 

0.96012 


36.2 

0.9429 


30 

0.94804 

9> 

43.3 

0.9371 

,, 

21.5 

0.9549 

Guye and Mallet (1902), 

53.4 

0.9289 

,, 

25 

0.95185 

! Martin and Collie (1932) 

55 

0.9274 

Thole (1913) 

25 

25 

0.95196 

0.95198 

i 

Few and Smith (1949) 

Le Fevre and Le Fevre 
(1936) 


1 
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Viscosity Surface tension 



T) • 10 “ 


1 

! 

1 

o 

! 

1 


15 

1528 

B.E. (1935) 1 

20 ! 36.60 

1 Bodson (1937) 

30 

1159 

„ I 

40 34.43 1 

1 


1 

60 .32.33 I 

30 

1170 

PuscHiN and Pinter j 

80 30.20 ! 



(1929) ! 



55 

844 

1 

Thole (1913) • 

i 



Refractive index 



He r. 

Ha 

D 

He y. 

Heg. 

H/3 

He V. 

Hy 

15 

dn 

1.55309 

1.55404 

1.56083 

1.56109 

1.57.531 

1..57866 

1.59063 


di 

0.00049 

48 

— 

50 

51 

50 i 

— 

— 

18.4 

_ 

1.55250 

1.55914 

_ 


J.57710 1 

_ 

1..59422 

24.6 

— 

1.54959 

1.55620 

— 

— 

1.57.396 I 

— 

1..590.59 

27.1 


1.54847 

1.55502 

— 

— 

1.57267 

— 

1.58954 

32.5 

dn 

— 

1.54570 

1.55230 

— 

1 

! 

1 

11.56989 i 

i 1 

1 i 

1 

“ ! 

1.58651 

di 

— 

0.000495 

499 

i 

_ 

! 519 : 

[ 


5.39 

16.5 

— 

— 

1.5599 

_ 1 

1 i 

— 

~ ' 

I 

— 

25 


1.54923 

1 


i 

1 

— 1 

j 

1 

j 

— 


! B.E. (1935) 

Falk (1909 (--► 73"4) 

PuscHiJs' and 
Matavulj (1932) 

Martin and Collie 
(1932) 


ETHYLANILINE O.H^.NH.CgHs 

Constants 


Saturated vapour pressure: Kahlbaum and Tesse (1898) 
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Boiling point: 
Freezing point: 


205''5 Lecat 
—65*^8 Timmermans 


Density 




1 


d 


0.0 1 

0.9796 

Dutoit and Friederich j 

0 

0.9793 

RadioE (1899) 

! 


(1900) (Kahlbaum’s 

20 

0.9628 

(V)WLEY and i'ARTlNtlTON 

Ki.l ! 

0.9686 

„ sample) 1 



(1933) 

37.5 ! 

0.9484 


20 ! 

0.96315 

Kahlbaum (1898) 

.54.1 1 

0.9343 



i 



RefntHive index 


t" 

Ha 



Hy 


20 

1..54994 

1.65593 

1.67239 

1.58761 

Kahlbaum (1898) 

20 

1 

1.5559 

— 

— 

Cowley and Partington (1933) 


DIETHYLANILINE 


Constants 


SaturcUed vapour pressure: Kahlbaum and Tesse (1898) 



p mm 


p mm 


p mm 


p mm 


p mni 

63.2 

2 

99.2 

14 

113.1 

26 

121.3 

37 

126.0 

45 

70.0 

3 

100.7 

15 

116,4 

30 

121.9 

38 

126.5 

46 

87.6 

8 

102.1 

16 

117.2 

31 

122.5 

39 

127.0 

47 

89.8 

9 

103.5 

17 

117.9 

32 

123.1 

40 

127.6 

48 

91.9 

10 

109.3 

22 

118.6 

33 

123.7 

41 

128.1 

49 

93.9 

11 

110.3 

23 

119.3 

34 

124.3 

42 

128.6 

50 

95.8 

12 

111.3 1 

24 

120.0 

35 

124.8 

43 

1 


97.5 

13 

112.2 1 

25 

120.6 

36 

125.4 

44 

1 



Boiling point Freezing point 


216°7 

Bruhl (1895) 

Stable form 

-21^3 

Timmermans 

217°05 

Lecat 

Unstable form 

-34°4 


217°5 

Richards and Matthews (1908) 
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Density 



d 





0.0 

0.9508 

Dutoit and Frtederich 

20 

0.93507 

Kahlbaum and Arndt (1898) 

10.8 

0.9422 

(1900) 

20 

0.9348 

Bruhl (1895) 

36.1 

0.9221 

(Kahlbaum’s sample) 

22.3 

0.9325 

„ 

54.4 

0 

0.9070 

0.9508 

Radice (1899) 

20 

0.93484 

Kremann, Meingast and 
Gugl (1914) 

0.0 

76.5 i 

1 

0.9504 ! 
0.8901 

1 1 

Drucker and Kassel 

(1911) 

70 

0.89469 



Viscosity 



T) • 10' 


0 

3838 

1 

Drucker and Kassel (1911) 

76.5 

783.0 


11 

3251 

Kremann, Meingast and Gxjgl 


Refractive index 



Li 

Ha 

D 

T1 

U/S 

Hy 


20 I 

1 

1.53612 

1.54206 

— 

1.55815 

1.57294 

Kahlbaum and 
Arndt (189^ 

22.3 

1.53408 

1.53509 

1.54105 

1.54796 

_1 

1.57077 

Bruhl (1895) 


o-TOLUIDINE 0-C6H4 CH3.NII2 


Constants: B.E, (1935) 


Saturated vafourfressure: 1 Kahlbaum (1898) and II Dreisbach and Shrader (1949) 


t° 

1 p ram j 

!| 

p mm 

1 

p mm 

t° 

p mm 


p rain 

I 46.2 

1 

86.3 

13 

' 96.9 

22 

105.0 

32 

111.1 

42 

61.4 

3 

87.7 

14 

98.8 

24 

106.3 

34 

112.2 

44 

65.7 

4 

89.0 

15 

99.6 

25 

107.0 

35 

112.7 

45 

69.3 

5 

90.3 

16 

100.5 

26 

107.6 

36 

113.2 

46 

74.9 

7 

91.5 

17 

101.3 

27 

108.9 

38 

113.7 

47 

79.4 

9 

92.7 

18 

102.1 

28 

109.5 

39 

114.2 

48 

81.4 

10 

93.8 

19 

102.8 

29 

110.0 

40 

114.6 

49 

83.1 

11 

94.9 

20 

104.3 

31 

110.6 

41 

115.1 

50 

84.8 

II 118.46 

.12 

67.04 

95.9 

122.22 

21 

66.39 

139.00 

123.76 

168.06 

315.52 

184.80 

507.50 


Boiling point 


200»30 

dt 

“T- (10 mm ): 0°5203 Dreisbach and Martin (1949) 
dp 


200°35 

„ 0°64 Lecat 


200°40 

„ 0°54 B.E. (1935) 
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Freezing point 


Stable form 

-16°4 

B.E. (1935) 

•~16°10 

1 

Deffet (1935) 

Metasiahle „ 

-24°4 

-24°3 

Baskow (1913) 

-24°6 



Melting curve: Deffet (1935) 


Stable form 



Me.iaMable form 


1 p kg/cm^ 


j P kg/wi 

-16.10 

! 

1 

-24.5 

1 

-11.0 


285 

-15.0 

500 

- 5.0 


6J0 

-10.0 

1 882 

+ 0.10 j 


876 


i 

1 


Critical solution point in n-C^Hj^^: 20°5 B.E. (1935) 


Density 



d 



d 


0 

1.01531 

B.E. (1935) 

20 

0.99885 

Biron and Morgoulewa 

15 

1.00279 

,, 



(1914) 

30 

0.99037 


12 

1.0053 

Kremann, Meingast and 

0 

1.0153 

Bingham, Van Klooster 

18 

1.0003 

„ Gugl (1914) 

20 

0.9988 

and Kleinspehn (1920) 

21 

0.9979 

>> 

40 

0.9823 

>> 

26 

0.9937 

>> 

60 

0.9666 


42.6 

0.9801 

>* 

80 

0.9489 

,, 

54 

0.9706 


100 

0,9313 


64 

0.9625 





65.5 

0.9611 


0 

1.01524 

WiEBE (1894) 

70 

0.95749 

99 

20 

0.9986 

Biron and Morgoulewa 

77.4 

0.9515 




(1915) 




20 

0.9986 

Richards and Mathews 

35 

0.9865 

Biron, Nikitine and 



(1908) 



Jakobson (1913) 

20 

0.9986 

Bruhl (1895) 

54.5 

0.9700 

Herzen (1902) 

Viscosity 





t° 

7)- 10' 


15 

6195 

B.E. (1936) 




30 

3183 
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CYCLIC NITROGEN DERIVATIVES 


Surface tension 


t° ! 

y 



y 


15 1 

40.59 

Lek (1930) 

20 

40.10 

Bodson (1937) 

20 1 

40.0.‘l 


30 

38.99 


30 i 

38.93 


50 

36.83 

,, 


1 


80 1 

33.52 

! 



Refractive index 



He r. 

i Ha 

Hey. 

Heg. 

1 

Hey. 


15 

1.56702 

1.56853 

1.57512 

1.58823 

1.59146 

1.60128 

B.E. (1 

(In 

0.00046 

47 

48 

48 

49 

49 



7W-TOLUIDINE CH 3 .NH 2 

Constants: B.E. (1935) 

Saturated vapour pressure: Kahlbaum and Toennies (1898) 



p mm 


p mm 


p mm 

-- 

p mm 

t° 

p mm 

58.9 

2 

88.5 

12 

99.4 

21 

107.9 

31 

114.7 

42 

64.8 

3 

90.0 

13 

100.4 

22 

108.6 

32 

115.3 

43 

69.3 

4 

91.4 

14 

101.3 

23 

109.3 

33 

115.8 

44 

72.8 

5 

92.7 

15 

102.2 

24 

110.6 

35 

116.3 

45 

76.0 

6 

94.0 

16 

103.1 

25 

111.2 

36 

116.8 

46 

78.8 

7 

95.2 

17 

103.9 

26 

112.5 

38 

117.3 

47 

83.3 i 

9 

96.3 

18 

104,8 

27 

113.1 

39 

117.8 

48 

85.3 

10 

97.4 

19 

105.6 

28 

113.6 

40 

118.2 

49 

87.0 

11 

98.5 

1 

20 

107.1 

i 

30 

114.2 

41 

118.7 

50 


Boiling point 


Freezing point 


203n 

1 d( 

7 - (10 mm): 0°65 Lecat 

-3ro 

O’Connor (1924) 


dp 

~3r25 

B.E. (1935) 

203'^40 

0°56 B.E. (1936) 




Density 


t° 

d I 



d 


0 

1.00515 

B.E, (1935) 

20 

0.9888 

Bussb (1924) 

15 

30 

0.99302 

0.98096 


20 

0.98912 

Kahlbaum (1898) 
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t° 

15 

30 

7) • 10' 


1 

y) • 10® 

, 

• 

4418 

2741 

B.E. (1935) 

55 

1513 

Thole (1913) 

Surface tension 






r 

1 

1 

y 


20 

38.02 

Bodson (1937) 

60 

34.54 

Bodson (1937) 

30 

37.16 

,, 

70 

33.67 


40 

36.28 

,, 

80 

32.75 

,, 

50 

35.42 

1 


i 



Refractive index 



.. 

He r. 

Ha 

Hey. 

Heg. 


Hev. 

15 

1.56293 

1.56384 

1.57047 

1.58346 

1.58672 

1.59729 

dn 

It 

0.00045 

47 

48 

48 

49 

49 


2 t?-TOLUIDINE CHg.NHg 

Constants: B.E. (1937) 


Saturated vapour pressure: Kahlbaum and Toennies (1898) 



1 

p inrn; 

t° 

p mm 


p mm 

i t° 

p mm 


p mm 

46.9 

1 

85.5 

12 

97.6 

22 

105.0 

31 

110,7 

40 

55.9 

2 

87.0 

13 

98.5 

23 

105.7 

32 

111.3 

41 

62.0 

3 

88.4 

14 

99.4 

24 

106.4 

33 

111.8 

42 

66.4 1 

4 

89.7 ! 

15 

100.2 

25 

107.1 

34 

113.4 

45 

70.1 i 

5 

91.1 

16 

101.1 

26 

107.7 

35 

113.9 

46 

73.0 1 

6 

92.3 

17 

102.0 

27 

108.3 

36 

114.4 

47 

75.7 

7 

93.4 

18 

102.7 

28 

109.0 

37 

114.9 

48 

80.3 

9 

94.5 

19 

103.4 

29 

109.6 

38 

115.3 

49 

82.2 

10 

95.6 

20 

104.3 

30 

110.2 

39 

115.8 

50 

83.9 

11 

96.6 

21 








Boiling point 


200^66 


dt 


(10 mm): 0°54 B.E. (1937) and Lecat 


Timmermans 36 









CYCLIC NITROGEN DERIVATIVES 


562 


Freezing foint 


43°7 

Turner and Pollard (1914) 

43°73 

Hulett (1899) 

43‘=^7 

Cauwood and Turner (1915) 

1 

43°75 

N.B. (in the work, sometimes 43°73 
and sometimes 43°90) 

B.E. (1937) and Deffet (1935) 


Melting curve: Deffet (1935) 


t° 

p kg/cm* 

ii 

!! 


43.75 

1 

1 


50.00 

269 

j 


55.00 

476 

ll 




() 0.00 

()5.C0 

67.00 


p kg/cm^ 


683 

890 

973 


Density 



d 


i 

d 


45 

0.96589 

B.E. (1937) 

44 

0.9603 

Turner and Pollard 

50 

0.96155 

„ 

1 


(1914) 

56 

0.95766 

II 

50 j 

1 0.9612 

Morgan and Stone (1913) 

60 

0.95384 


1 ___1 




Surface tension 



TJ • 10‘ 


xO 

* 1 

y j 


45 

60 

1945 

1425 

B.E. (1937) 

II 

45 

60 

80 

36.06 

34.10 

31.54 

Bodson (1937) and B.E. (1937) 

II II 


Refractive index 



He r. 

Ha 

Hey. 

Heg. 


Hev. 

45 

dn 

J 

1.54653 

0.00052 

1.54741 

54 

1.55370 

54 

1.56627 

54 

1.56974 

1.57985 
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DIMETHYL-o-TOLUIDINE 0-06^4 CH3.N(CH3)2 


Constants 


Saturated vapour pressure: Kahlbaum (1898) 



p mm 

1 

p mm 


p mm || i° 

p mm 


p mm 

54.1 

5 

73.9 

15 

84.4 

25 

91.4 

34 

96.8 

43 

57.2 

6 

75.2 

16 

85.3 

26. 

91.9 

36 

97.3 

44 

59.9 

7 

76.4 

17 

86.1 

27 

92.6 

35 

97.9 

45 

62.2 

8 

77.6 

18 

86.9 

28 

93.2 

37 

99.9 

49 

64.3 

9 

78.7 

19 

87.7 

29 

93.8 

38 

100.4 

50 

66.2 

10 

79.7 

20 

88.5 

30 

94.5 

39 

102.7 1 

55 

67.9 

11 

80.7 

21 

89.2 

31 

95.1 

40 

104.8 

60 

69.6 

12 

81.7 

22 

89.9 

32 

95.6 

41 

110.4 

75 

71.0 

13 

82,6 

23 

90.6 

33 

96.2 

42 

118.1 

100 

72.5 

14 

83.6 

24 

1 __ 








Freezing point: — 6F3 Timmermans 


Density Viscosity 



d 

1 

! 


Y] * 105 

1 

20 

20 

0.92859 

0.9286 

Kahlbaum (1898) j 

Biron and Morooulewa 
(1915 

55“ 

881 

Thole (1913) 


Refractive itidex 



Ha 

D 

H/3 



20 

1.52123 

1.62643 

1.55201 

Kahlbaum (1898) 



DIMETHYL-p-TOLUlDINE: 7 ^-C 0 H 4 .CH 3 .N(CH 3 ) 2 : Saturated vapour pressure^ density 
and refraciwe index: Kahlbaum (1898) 

m-XYLIDINE: 7/i-CeH3.(CH3)2.KH2: Boiling point, density and refractive index: Bruhl 
(1895). 


DIPHENYLAMINE ( 06115)2 NH 


Constants 

Saturated vapour pressure: Hein (1914) 



p mm 

t° 

p mm 


p mm 


p mm 

278 

450.0 

280 

470.0 

282 

491.0 

284 

515.0 

279 

460.0 

281 

480.0 

283 

503.0 

285 

527.0 
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Freezing point 


62°7 

Boesbken (1912) 

53°0 

Hrynakowski and Smoczkte- 

52°8 

Lee and Warner (1933) 


wiczowNA (1937) 

62°85 

Narbutt (1905) 

53“2 

Puschin and Grebenschtchikow 

52°93 

Campetti (1912-13) 

r)3°5 

(1912) 

Basko w (1920) 


Melting curve : Puschin and Grebenschtchikow (1912-13) 


t° 

p kg/cm^ 


p kg/cm^ 

53.2 

1 

85.35 

1250 

68.0 

550 

92.5 

1550 

72.9 

750 

96.65 

1750 

80.7 

1050 

103.5 

2050 

1 


Density 



d 



1 


60 

1.0547 

Turner and Merry (1910): 

53 

1.0573 

Turner and Pollard 

75 

1.0435 

,, 



(1914) 

90 

1.0326 

,, 

77 

1.0418 

Dutoit and Friederich 

105 

1.0117 

,, 



(1900) 




61 

1.0543 

Bramley (1916) 




81 

1.0377 



1 

Y) • 10» 


61 

4170 

Bramley (1916) 

81 

2525 



Surface tension 






y 


60 

75 

39.23 

37.77 

Turner and Merry (1910) 

90 

105 

36.23 

34.66 

Turner and Merry (1910) 


TRIPHENYL AMINE: (C6H5)3N: Saturated vapour pressurCf mdting point , density imd 
surface tension : Foward, Bowden and Jones (1949) 
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DIBENZYLAMINE 
(C.H5CHs)2 NH 

TKIBENZYLAMINE 
(C,HsCH,)3 n 

Constants: Turne 

iR and Merry (1910) 



Density 

20“ 

1.0276 i 

95° 

0.9912 


30“ 

].0199 

105° 

0.9856 


45° 

1.0083 

120° 

0.9741 


m° 

0.9963 

135° 

0.9682 


75° 

0.9844 



Surface tension 

20° 

40.68 

95° 

33.34 



39.61 

105° 

32.43 


45° 

,38.01 

120° 

30.97 


60° 

36.40 

135° 

29.54 


75° 

34.79 




PHENYLHYDKAZINE CeHsNH.NH^ 

Constants 


Melting point 


19° 

PuscHiN and Rikowski (1932) 

119°6 

Blanksma (1910) 

19°35 

Oi)DO (1915) 

___ 



Density 



d 

! 

! t° 

1 

d 


20 

1.0981 

Bruhl (1895) 1 

20 

1.0978 

Turner and Merry (1910) 

20.3 

1.0978 

if 

30 

1.0899 

if 

3Q 

1.0902 

PuscHiN and Pinter 

45 

1.0777 



(1929) 

60 

1.0653 


Viscosity 


Surface tension 


t° 

1 

1 

O 


t° 

y 


30 

10090 

PuscHiN and Pinter 

20 

*45.55 

Turner and Merry (1910) 



(1929) 

30 

44.31 


50 

4580 

Thole, Mussell and 

45 

42.27 




Dunstan (1913) 

60 

40.40 

- 


Refractive index 


t° 

1 He r. 

Ha 

D 

T1 


Hy 


10.3 

16.5 

1.59993 

1.60118 

1.60813 

1.6094 

1.61630 

1.62673 

1.64368 

I 

Bruhl (1895) 

PuscHiN and Matavui^ (1932) 


METHYLPHENYLHYDRAZINE: CeHgNH.NHCHg: Boiling point, density and refrac^ 
five index: Beuhl (1895), 
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B. AEOMATIC NITEILES 
BENZONITRILE CgHgCN 

Constants: B.E. (1935) 


Saturated vapour pressure: Kaiilbaum and Wtrkner (1898) 



p mm 


p mm 

I 

j p mrn 

I'”"'to. 

p mm 

62.8 

7.0 

1 

! 77.9 

15.6 

i 90.6 

1 28.0 

99.2 

41.2 

64.6 

7.7 

79.0 

16.4 

; 91.0 

28.6 

99.5 

41.6 

05.0 

8.2 

79.2 

16.7 

j 91.7 

1 29.6 

99.9 

42.3 

67.1 

9.0 

80.4 

17.6 

92.0 

29.9 

100.5 

43.5 

67.2 

9.1 

80.6 

17.8 

92.8 

31.0 

100.7 

43.8 

69.4 

10.1 

82.1 

19.2 

93.2 

31.5 

101.1 

44.6 

69.7 

10.2 

aS2.3 

19.4 

93.6 

32.1 

101.8 

45.8 

71.6 

11.3 

83.6 

20.5 

94.0 

32.8 

102.1 

46.5 

72.8 

12.1 

84.8 

21.9 

94.3 

33.3 

102.4 

47.0 

73.6 

]2.3 

85.4 

1 22.1 

95.0 

34.2 

103.0 

48.2 

74.4 

12.9 

85.8 1 

22.6 

95.4 

35.1 

103.2 

49.4 

75.3 

13.5 

86.0 1 

22.9 

95.9 

35.9 

103.5 

50.0 

75.4 

13.6 

87.1 

24.0 

96.0 

36.1 

104.1 

50.6 

75.5 

13.8 

88.1 

25.0 

96.8 

37.0 

104.7 

51.7 

76.1 

14.2 

88.6 

25.9 

97.3 

38.0 

104.9 

52.0 

76.6 

14.6 1 

i 89.2 

26.5 

97.8 

38.8 

105.2 

52.9 

76.9 

14.7 

i 90.2 

27.4 

98.5 

40.0 

105.8 

54.0 

77.6 

15.4 

1 ! 

1 _ , : 







Boiling point 


190°89 Lououinine (1900) 
dt 

lOl'lO — (10 mm): B.E. (1935) and Lecat 

dp 


Freezing foint: — i;r2 Deffet (1935) 
-~13“8 B.E. (1936) 


Melting curve: Deffet (1935) 



p kg/ciii® 

1 t° 

p kg/cm 2 

-13.2 

1 

0.00 

660 

-10.0 

160 

5.00 

910 

- 5.0 

408 

6.00 

961 












ALICYCLIC DERIVATIVES 


667 


Density 



d 

1 

i 

1 

! 

t° 

d 


0 

1.02275 

B.E. (19;{5) 1 

8 

1.0157 

Guye and .Baud (1901) 

15 

1.00948 


54.9 

0.9720 

30 

0.99628 

1 

99.1 

0.9388 





152.4 

0.8848 


0 

1.0227 

Walden (1908-09) 

25 

1.0006 

SUGDEN (1933) 

0 

1.02279 

Timmekmans (1910) 

25 

1.00088 

Le Eevbe and Le Feviie 


1 

1 



(1936) 

V iscosily 






7) • 10* 

j 




15 

1447 

B.E. (hm) 




30 

nil 

99 





Refractive index 


t° 

He r. 

Ha 

He y. 

Heg. 

H/3 

Hev. 

15 

d7i 

dt 

1.52444 

0.00048 

1.52520 

48 

1.53082 

48 

1.54180 

49 

1.54461 

49 

1.55326 

49 


DIAZOBKNZENEIMIDE or PHENYLAZOIMIDE: CeHg-N^NEEN: Saturated vayour 
yressure, density and viscosity: Cabotheks (1923) 


a NITEOGEN DEEIVATIVES of the POLYMETHYLENES 
C^/cfo-PENTYLAMINE CgH^NHg 


Constants: La Bruyere (unp.) 

Freezivhg point: —85^7 

Density Viscosity Surface tension 


^ 1 

d 


t'’ 

TJ-IO^^ 



V 

0 

0.87843 


15 

12388 


15 

31.38 

15 

0.86449 


30 

9567 


20 

30.75 

30 

0.85047 





30 

29.50 


Refractive index 



Her. 

Ha 

Hey. 

Heg. 


He V. 

15 

1.44942 

1.44978 

1.45238 

1.45738 

1.45852 

1.46221 

dn 

di 

0.00047 

47 

48 

52 

52 

51 
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C^/cZo-HEXYLAMINE: CeHnNHa and DI- ct/c/o-HEXYLAMINE: (CeHujgNH: 
Boiling and freezing points, density and refracMve index: Carswell and Morrill (1937) 
and Van db Vloed (1938-1939) 

Cj/cZo-PENTYLCYANIDE: C 5 H 9 CN: Boiling point, density and refractive index: 

Rogers and Roberts (1946) 

Ce/cZo-HEXYLCYANIDE CeHijCN 
Constants: La Bruyere (imp.) 

Freezing point: 12°04 


Density Viscosity Surface tension 






1) • i()5 


! 

y 

15 

0.91736 


15 

3295 


! 15 

34.91 

30 

0.90498 


30 

2331 


1 20 

34.37 







: 30 

1 

33.29 


Refractive index 


t® 

He r. 

Ha 

Hey. 

Heg. 

He V. 

1 

15 

1.45086 

1.45111 

1.45359 

1.45804 

1.46255 

dn 

dt 

0.00042 

42 

42 

42 

43 


D. HETEROCYCLIC DERIVATIVES 
PYRIDINE (VI 5 N 

Constants: B.E. (1937) 


Saturated vapour pressure 



p mm 


p mm 


p mm 


49.09 

66.6 

84.29 

280.0 

103.38 

.524.0 

Hieber and Woerner 

54.33 

85.2 

85.53 

300.4 

103.97 

. 5 : 13.8 

„ (1934) 

60.03 

110.9 

87.57 

313.4 

106.66 

579.5 


61.57 

118.4 

90.16 

342.4 

107.84 

605.0 


63.75 

129.6 

90.54 

.358.3 

111.66 

678.6 


65.83 

139.6 

93.42 

380.0 

112.51 

693.8 


67.41 

149.8 

94.62 

395.3 

113.08 

705.2 

„ 

74.09 

192.6 

95.83 

412.8 

113.48 

715.6 

99 

74.62 

199.6 

97.07 

426.4 

114.97 

742.8 

99 

78.75 

229.8 

98.31 

446.5 

115.56 

759.6 

99 

80.15 

244.2 

100.32 

476.2 



99 

42.9 

50 

55.6 

90 

86.1 

300 

Riley and Bailey 

46.7 

60 

58.0 

100 

94.6 

400 1 

„ (1930) 

49.9 

70 

75.1 

200 

115.4 

760 

99 

52.8 

80 





99 
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Boiling pomt 


115°26 

Hoffman and Van der Werf 

iir)°50 


(1946) 

115''50 

115^^37 

Wagner and Zerner (1910) 

115°50 

115^38 

Udovenko and Ay'rapetova 

115°5 


(1947) 


115'’4 

Riley and Bailey (1930) 

115"58 

115^4 

Lecat 



_ (10 7nwi;;0°43 B.E. (]937) and Lecat 
dp 


Freezing point 


-4r5 

Hoffman and Van der Werf 

1 -4^7 


(1946) 

i -42“ 

-4P5 

B.K. (1937) 

j —42° 


Grimm and Patrick (1923) 
B.E. (1937) 

Timmerman’S (191 (>) 
KosohdestwensivY, Pukiuew 
and Maslowa (1935) 
Hieber and Woerner (19:>4) 


Hazlet and Morrow (1942) 
Zawidzki (1906) 

Wagner and Zerner (1910) 


Density 


t° 

d 

i 

i t° 

d 


-45.0 

1.04882 

Timmermans (1920) 

0 

1.00296 

B.E. (1937) 

-37.2 

1.04059 

II 

15 

0.98783 

II 

-35.3 

1.03894 

II 

30 

0.97281 


-30.6 

1.03385 

If 

0 

1.00296 

Ewert (1936) 

-22.95 

1.02606 


25 

0.9782 

Roschdestwensky, 

-13.1 

1.01621 

II 



PuKiREW and Maslowa 

- 6.2 

1.00926 

II 



(1935) 

0 

1.00303 

II 




15 

0.98800 

II 




20 

0.98300 

II 




25 

0.97806 

99 




0 

1.0031 

MuiiER and Beenheis 

50 

0.9526 

MuLLEE and Beeneeis 

6 

0.9982 

(1932) 

55 

0.9474 

„ (1,932) 

10 

0.9935 

II 

60 

0.9424 

II 

16 

0.9877 

II 

65 

0.9366 

II 

20 

0.9826 

II 

70 

0.9318 

II 

25 

0.9778 

II 

75 

0.9267 

II 

30 

0.9729 

II 

80 

0.9211 

II 

35 

0.9677 

II 

85 

0.9164 

II 

40 

0.9629 

11 

90 

0.9111 

11 

45 

0.9675 

II 
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Viscosity 



T] • 10‘ 



1) ■ j 

15 

1038 

B.E. (1937) 

30 

829 

1 Dutoit and Duperthuis 

30 

829 

" i 

40 

724 

(1908) 



1 

50 

(>39 

i 

0 

1360 

Dutoit and IIctperthxjts ! 

60 

509 

1 

1 

30 

1330 

(1908) i 

70 

508 


20 

958 

I 1 

80 

462 

_ 



Surface tension 



y 


15 

?n.m 


20 

37.25 


30 

35.70 



Refractive index 



He r. 

Ha 

13 

Hey. 

Heg. 


He V. 


15 

3.50738 

1.50778 

1.53246 

3.51271 

1.52221 

1.52459 

3.53205 

B.E. (1937) 

dn 

It 

0.00051 

51 

— 

52 

54 

54 

54 


15 

1.50718 

1.50778 


1.53273 

1.52221 

1.52430 

1.5.3205 

Ewert (1936) 

dn 

df j 

0.00051 

51 

— 

52 

54 

54 

54 


18.7 

— 

— 

3.5106 

— 

— 

— 

— 

Grimm (1929) 

20 

— 

— 

3.5100 

— 

— 

— 

_ 

,, 

20 


” 

1.5102 





Roschdestwensky 
(1935), etc. 


Specific heat: 17° 0.409 Swietoslawski, Rybicka and Solodozowska (1931) 


a-PICOLINE or 2-METHYLPYEIDINE a-CHg.CgH^ N 
Constants: Freiser and Glowacki (1948) 

Saturated vapour pressure: Riley and Bailey (1930) 



p mm 


p mm 

t® 

p mm 

1 

i 

1 

p mm 


p mm 

128.8 

760 

98.6 

300 

70.6 

100 

65.1 

80 

56.8 

60 

107.0 

400 

88.8 

200 

68.0 

90 

61.8 

70 

63.3 

50 
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Boiling point 


128°8 

128^8 

129^0 

Rixey and Bailey (1930) 

Const AM and White (1903) 
Hoffman and Van der Webf 
(1946) 

i 

129°44 

dl 

^ (10 mm ): 0°46 Freiser and 
^ Glowacki(1918) 

Freezing point 



-64°2 

Hoffman and Van der Webf 
(1046) 

~66°55 

1 

Freiser and Glowacki (1948) 


Density 


t° 

d 



d 


20 

0.94432o 

Freiser and Glowacki 

1 

1 60 

0.906658 

Freiser and Glowacki 

30 

0.934913 

(1948) 

i 70 

0.897068 

„ (1948) 

40 

0.925565 


i 80 

0.887222 


r>o 

0.916072 


15 

0.94972 

Const AM and Whitb 

(1903) 

Viscosity 






rj • 10“ 

! 

1 

1 +0 

1 ^ 

VI • 10“ 

^ . 

0 

1097.0 

Freiser and Glowacki 

50 

562.1 

Freiser and Glowacki 

10 

935.1 

„ (1948) 

60 

505.4 i 

(1948) 

20 

810.2 


70 

458.5 ' 

>> 

30 

709.6 


80 

416.5 1 


40 

629.6 



1 



Refractive index: Freiser and Glowacki (1948) 



D 

X:546.1 j 

X:435.8 

1 

D 

X:646.1 

1 a:435.8 

20 

1.50105 

1.50493 

1.52170 

so 

1.49592 

j 

1.49982 

1 

1 

1 1.51657 


/50.QUINOLINE C 9 II 7 N 

Constants: Freiser and Glowacki (1949) 

Boiling point 
dt 


Freezing point 
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Density Viscosity 





d 

t° 

y)- 10 = 1 

1 

t'’ 

73 • 106 

30 

1.09101 

i 100 

1.0;i540 1 

30 

3252.8 

I 100 ; 

1023.0 

40 

1.08309 

125 

1.01547 

40 

2603.4 

125 : 

778.7 

50 

1.07519 

150 

0.99498 

50 

2132.3 

150 1 

621.7 

60 

1.06731 

175 

0.97421 

60 

1787.2 

175 

506.7 

70 

1.05945 

200 

0.95300 

70 j 

1526.9 

200 

422.3 

80 

1.05143 



80 

1.322.3 




Refractive index: : 1.G2078 


QUINOLINE C 9 H 7 N 

Prepared by synthesis using the method described by Skraup modified by 
Darzens, Delaby and Hiron (1930); a commercial sample could not be purified 
sufficiently by fractional distillation. 

Constants: B.E. (1937). — Polyphasic equilibria 


Saturated vapour pressure: Young (1889) 



p mm 1 


p mm 

!l " ' 

! 

1 P 

1 

i 

j p mm 

75.3 

2..55 

126.05 

26.75 

166.85 

1 115.65 

205.05 

346.8 

78.3 

2.75 ! 

128.06 

29.25 

168.05 

j 119.7 

207.2 

1 368.1 

81.1 

3.25 

132.25 

33.6 

170.95 

1 131.2 

210.1 

395.8 

83.05 

3.75 

1 134.95 

37.4 

171.05 

132.6 

210.2 

I 400.7 

86.55 

4.55 

1 138.1 

42.1 

174.5 

147.55 

213.2 

1 428.45 

90.05 

5.50 

141.05 

47.3 

177.35 

159.8 

214.8 

1 448.2 

93.65 

6.15 

144.15 

54.15 

179.6 

171.85 

216.05 

! 460.0 

96.55 

7.15 

146.65 

58.0 

183.15 

190.45 

218.9 

i 493.0 

99.45 

8.1 

149.5 

64.1 

187.15 

213.8 

219.35 

! 500.0 

102.1 

9.3 

152,15 

70.0 

190.1 

232.55 

221.9 

! 528.8 

104.3 

10.65 

154.95 

77.2 

192.65 

249.5 

224.25 

' 560.3 

107.4 

11.8 

157.85 

84.8 

194.65 

263.9 

228.0 

1 610.9 

110.05 

13.6 

159.15 

90.2 

195.55 

269.2 

228.45 

621.1 

113.05 

15.6 

1 160.15 

93.25 

198.1 

288.35 

231.1 

656.0 

115.9 

17.55 

163.05 

101.3 

200.15 

304.9 

232.8 

j 683.3 

118.1 

19.1 

164.6 

107.2 

201.2 

313.95 

233.95 

1 701.7 

120.75 

123.45 

1 21.3 

23.85 

165.4 

109.4 

204.1 

1 

339.36 

236.65 

1 745.3 

j 


Boiling point Freezing point 


237“10 

dt 

^ (10 mm); 0°57 B.E. (1937) 

~-16°6 

B.E. (1937) 

237°S 

I^ECAT 


99 

237°45 

Young (1889) 


99 
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Constants of state 


Density 






d 


0 

1.10957 

B.E. (19.37) 

15 

1.0978 

Lumsden (1907) 

15 

1.09771 


40 

1.0785 


.‘10 

1.08579 


80 

1.0478 


10 

1.1021 

Gladstone (1884) 

120 

1.0150 


20 

1.09391 

Nasini and Carrara 

160 

0.9826 




(1894) 

200 

0.9489 


25 

1.0900 

Walden (1907) 

220 

0.9319 


31.1 

1.08407 

SCHWERS (1911) 




53 

1.06725 





73.5 

1.05090 



• 



Viscosity Surface tension 



V) • 10® 

1 


y 


15 

4354 

B.E. (1937) 

20 

45.62 

B.E. (19.37) and Bodson (1937) 

30 

2997 


30 

44.82 

>> 


Refractive index 


t° 

Ha 

D 

Hey. 

Heg. 

H/S 

Hev. 

Hy 


1 

15 

1.6212 

1.62928 

1.62954 

1.64743 

1.6622 

1.66683 

— 

B.E. (1937) 

dn \ 
fit 

— 

— 

0.00048 

49 

— 

50 

1 

— 

Nasini and 

20 

1.61927 

— 

— 

— 

1.65033 

— 

1.68067 

Carrara (1894) 

26 

— 

1.62475 

— 

— 

1 

— 


Walden (1907) 


Heat constants 


Specific heat: Parks, Todd and Moore (1936) 


t® 

1 Cp 


1 


j 

t° 

I 

Cp 

C. -183.16 

0.1068 

-123.16 

0.1520 

-73.16 

0.1975 

L. -13.16 

' 0.3388 

-173.16 

0.11,36 

-113.16 

0.1602 

-63.16 

0.2076 

- .3.16 

0.3466 

-163.16 



0.1688 

-53.16 

0.2185 

+ 6.84 


-153.16 


- 93.16 

0.1779 

-43.16 

0.234 

16.84 

0.3622 

-143.16 

-133.16 


- 83.16 

0.1876 

-3.3.16 

0.257 

26.84 
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Heat of melting 


19.9S cal 157g Pakks, Todd and Moore (1936) 


QUINOXALINE: CstloXa and QUlNALBrNE (2-Mothylquinoline): CHg.CgHoN: Boiling 
and melting yoint, density and refractive i7idea;.*BRUHL (1895). 

TETRAHYDROQUINOLINE: Boiling point, density and inagnetic rotatory power: 

Perkin (1896). 

CAPi/BAZOLE: Saturated vapour pressure: the values given by Senseman and 

Nelson (1923) and by Mortimer and Murphy (1923) do not agree. 


PIPERIDINE CyinN 


Constants: B.E. (1937) 


Saturated vapour pressure 


t° 

p min 

t° 

p mni 1 t' 

^ 11 

p mm 


35.84 

50 

48.34 

90 

78.54 

300 

Riley and Bailey 

39.84 

60 

50.84 

100 

87.04 

400 

(1930) 

42.84 

70 

67.64 

200 

100.34 

760 


4r..8‘i 

80 






19.50 

22.8 I 

23.93 

29.1 

30.00 

40.2 

Ewert (1937) 

21.13 

24.7 

26.90 

34.1 

33.50 

48.3 

9 } 


Boiling point 


106^^32 

Wallis (1906) 

106'’40 

dt 

— (10 mm): 0°44 B.E. (1937) 
dp 

106°4 j 

„ 0°40 Lecat 


Freezing point: — 10^5 Ewert (1937) 


Density ' 


, 

d j 

! 


d 

! 

0 

0.87952 

B.E. (1937) 

25 

0.8564 

Kurnakow and Shemtshushny 

15 

0.86591 


60 

0.8336 

M (1913) 

30 

0 

0.86215 

0.87952 

Ewert (1937) 

80 

0.8033 
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Viscosity 



71-10* j 


1 

7}- 10® 


15 

1679 

B.E. (1937) 

25 

1362 

1 Kubnakow and Shemtscuushny 

30 

1224 

,, 

50 

845 1 

(1013). 

20 

25 

1486 

1370 

Tsakalotos (1909) 
Thole (1914) 

80 

738 


Surface tension 


t° 

y 


15 

30.64 

B.E. (1937) 

20 

30.05 


30 

28.81 



Refractive index 



Her. 

Ha 

Hey. 

Hog. 

H/? 

Ho V. 

1 


15 

1.45216 

1.45248 

1.45532 

1.46037 

1.46174 

1.46.063 

B.E. (1937) 

dn 

dt 

0.00048 

47 

48 

48 

49 1 

49 

! 


15 

1.45214 

— 

1.45530 

1.46035 

— 

1.46556 1 

i 

Ewebt (1937) 


NICOTINE Cgll^N. C4H7N(CIl3) 


Constants 


Saturated vajiour pressure 



p mm 

1 

1 

p mm 

i AO 

1 ^ 

I 

p mm 


61.1 

0.62 

133.8 

28.4 

194.8 

220.1 

Young and Nelson 

61.4 

0.57 

140.1 

37.4 

198.9 

248.0 

. (1929) 

99.4 

5.91 

146.9 

48.3 

199.9 

254.0 


99.7 

5.97 

155.0 

64.7 

212.3 

343.0 


102.3 

7.0 

161.0 

83.7 

218.9 

406.7 


106.9 

9.0 

170.0 

104.1 

225.1 

1 473.3 


112.9 

12.0 

178.4 

137.5 

229.4 

530.5 


116.7 

14.9 

184.5 

164.3 

236.1 

623.2 


124.5 

19.4 

189.3 

186.4 

246.2 

763.0 


25 

0.0425 

125 

17 

_ 

.. 

Norton, Bigelow and 







Vincent (1940) 
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Density 


CYCLIC NITROGEN DERIVATIVES 



d 



1 

d 


20 

1.0093 ; 

Lowry and Singh (1925) 

20 

1.00925 

Jephcott (1919) 

20 

1.0091 

Tsakalotos (1909) 

60 

0.97799 


20 

1.00924 

Ratz (1905) 

80 

97.7 

0.96184 

0.945.34 

” 


Viscosity: 7]-10®: 20"^ 4536 Tsakalotos (1909) 


Refractive index: Gifford and Lowry (1927) 


X j 

15° 1 

1 

X 

15^^ 

■| 

X 1 

1 15° 

X 

15° 

7685 

1.520616 

5893 

1..529390 

5270 

1.5.35148 

4471 

1.546995 

7065 

1..522949 

5608 

1.531779 

4861 

1.540.359 

4413 

1.548080 

6708 

1.524527 

5461 

1.532914 

4678 

1.543175 

4341 

1.549354 

6503 

1.525260 

1 

i 

1 






Rotatory j)oiver 



-205°58 

Lowry and Lloyd (1929) (see original work) 


1 

0 

0 

Gifford and Lowry (1927) 

1 

’ -169°22 j 
and 

Ratz (1905) 


-169°54 

i -168°90 

1 

1 

Norton, Bigelow and Vincent (1940) 


ANABASINE (nicotine isomer): C 10 H 14 N 2 : Saturated vapour pressure, density, refractive 
index and rotatory potver: Nelson (1934). 












11. OXY-NITROGEN DERIVATIVES 

A. ALIPHATIC NITRO DERIVATIVES 
NITROMETHANE CH 3 NO 2 


Constants: B.E. (1932) 


Saturated vapour pressure 


t° 

p mm 



p mm 


15.1 

21.9 

JOUKOVSKY (1934) 

60 

176.0 

Halban (1913) 

18.0 

25.2 


70 

262.5 


20.5 

28.8 


80 

375.0 


25.3 

37.1 

,, 

85 

450.0 


30.0 

47.6 


90 

531.5 





95 

623.5 




i 

100 

744.5 

- 


Boiling point 


lOl"© 

Smyth and Mac Alpine (1934) 

101 °22 

dt 

y (10 mm): 0°45 Lbcat 
dp 

101°2 

Walden (1903) 




101®25 

„ 0°44 B.E. (1932) 


Freezing poird: —^28°6 


Critical solution point in CS^: 


Density 


t° 

d 



d 

• 

0 

1.16490 

B.E. (1932) 

25 

1.1311 

Gboves and Sugdbn( 1937) 

15 

1.14476 

It 

25 

1.1312 

Wright, Mureay-Rust 

30 

1.12453 

II 



and Hartley (1931) 


t® 



15 

694 

B,E. (1932) 

30 

595 

„ 

25 

627 

Wright, Murbay-Rust and Hartley (1931) 


TiSOIEEBfANS 37 
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OXY-NITROGEN DERIVATIVES 


Surface tension 


i 

y 


15 

37.74 

B.E. (1932) 

20 

36.98 

II 

30 

35.51 

II 

20 

36.82 

Harkins, Clark and Roberts (1920) 


Refractive index 



He r. 

Ha 

D 

Hey. 

Heg. 


He V. 


15 

dn 

1.38090 

1.,38139 

— 

1.38411 

1.38911 

1.390i>8 

1.39462 

B.E. (1932) 

dt 

0.00041 

42 

— 

42 

42 

43 

43 

II 

16 

_ 

_ 

_ 

1.38386 

_ 

1 

— 

JOUKOVSKY (1934) 

20 

! 

!_1 

1.38195 



1 


Smyth and Mac Alpine 
(1934) 


TETRANITROMETHANE: 0(N02)4: Feezing pointy density and refractive index: Nichol¬ 
son (1949). 

1-NITRO-n-PENTANE: CsHnNOg and l-NITRO-m^-PENTANE: (CH3)2CH.(CH2)2N02: 
Boiling point, density and viscosity: Friend and Hargreaves (1943). 

ETHYL NITRITE: CjHgNOa and w-PROPYL NITRITE. w-CgH^NOj: Boiling point, 
density and viscosity: Friend and Hargreaves (1943); boiling point: Lecat 


ETHYLENE GLYCOL DINITRATE (CHgNOglg 


Constants 

Saturated vapour pressure 



p mm 



p mm 


0 

0.0044 

Marshall (1930) 

60 

1.3 

Marshall (1930) 

20 

0.038 

II 

80 

6.9 

II 

40 

0.26 

II 

100 

22.0 

11 


Freezing point: ~22°3 Rinkenbach (1927) 
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Density 


t° 

d 


1 

d 


4 

1.6099 

Perkin (1889) 

20 

1.4882 

Perkin (1889) 


10 

1.5012 

»> 

25 

1.4817 


15 

1.4947 


15 

1.4943 

Peterson (1930) 



Viscosity 


t° 

7)* 10* 



0 


10.0 

573 

Peterson (1930) 

40.0 

260 

Peterson (1930) 

15.0 

487 


45.0 

236 

,, 

20.0 

421 


50.0 

214 


25.0 

369 


55.0 

195 


30.0 

329 


60.0 

182 


35.0 

292 

- 





Refractive index 


t° 

no 



hd 


15.0 i 

1.4491 

Rinkenbach (1927) 

20.0 

1.4472 

Rinkenbach (1927) 

25.0 

1 

1.4464 

- 

30.0 

1.4435 

" 


DIETHYLENE GLYCOL DINITRATE (NO 3 CH 2 .CH 2)2 0 

Constants: Rinkenbach (1927) 

Saturated vapour pressure: 22°4 0.007 mm 

Freezing point: — 1D3 

Density 



d 



d 


0.0 

1.4090 

Rinkenbach (1927) 

20.0 

1.3831 

Rinkenbach (1927) 

5.0 

1.4030 

>> 

26.0 

1.3745 

»» 

10.0 

1.3966 i 


30.0 

1.3664 


16.0 

1.3896 

»> 

16.0 

1.3889 

Peterson (1930) (sic.) 
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Viscosity 





7) -10* 


10 

1190 

Peterson (1930) • 40 

437 ' 

Peterson (1930) 

15 

970 

M 45 

383 


20 

808 

50 1 

351 


25 

673 

55 1 

306 


30 

573 

60 

275 


35 

496 





Refractive index 



n". 

no 



RD 


0.0 

1.4593 

Rinkbnbach (1927) 

20.0 

1.4517 

Rinkenbaoh (1927) 

5.0 

1.4574 

»> 

25.0 

1.4498 

10.0 

1.4555 


30.0 

1.4479 


15.0 

1.4536 

*• 

35.0 

1.4460 

- 


PROPYLENE GLYCOL TRIMETHYLENE GLYCOL 

DINITRATE DINITRATE 

CH^-CHNOa-CHaNOa NOaCH2.CH2.CH2NOa 


Constants: Petebson (]930) 

Density: 16° 1.3927 15° 1.4695 
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GLYCERYL TRINITRATE or NITROGLYCERIN CHgNOg.CHNOg^CHgNOa 


Constants 

Saturated vapour pressure 



p mm 


p mm 


p mm 


20.0 

0.00025 

50.0 

0.0072 

80.0 

0.096 

Marshall and Peace (1916) 

30.0 

0.00083 

60.0 

0.0188 

90.0 

0.230 

40.0 

20 

0.0024 

0.00024 

70.0 

0.043 

93.4 

0.30 

99 

Chiaravtglio and Cabbing (1916) 


Freezing point 


Labile form 

1°9 

Stable form 

13°0 

Haokel (1936) 

99 

2°0 

99 

13°1 

Hibbert (1912-14) 

99 

2°1 

- 

13°2 

Kast (1906) 


Density 


t° 

d 



d 

1 


4 

1.6144 

Perkin (1889) 

20 

1.5939 

Perkin (1889) 

10 

1.6064 


25 

1.5862 

15 

1.5995 

99 

15 

^1.5964 

__ 

Peterson (1930) 


t® 

7)-10» 



O 

09 


10 

692 

Peterson (1930)» 

40 

136 

Peterson (1930) 

15 

491 


45 

112 


20 

360 


50 

93.8 


25 

270 


55 

79.2 


30 

210 


60 

68.0 


35 

168 






Surface tension: 20® 51.1 Sutton and Harden (1934) 


Heat of c(ymbu8tion 

20® (Cp) 1615 cal 15®/g 

Taylor and Halle (1947) 


„ (Op) 1603 „ 
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B. ALIPHATIC AMIDES 
FORMAMIDE H.CONHg 

This product is purified by distillation at reduced pressure and by fractional 
fusion. 

Constants: B.E. (1935): 

Freezing point 


2°55 

Smith (1931) 

2^55 

Smith (1940) 

2“S5 

B.E. (1935) and Deffet (1935) 

j 



Melting curve 


t° 

p kg/cm® 


1 

p kg/cm^ 


2.55 

1 

Deffet (1935) 

10.00 

820 

Deffet (1935) 

5.00 

7.50 

270 

540 


12.50 

1 

1085 

! 


Density Viscosity Surface tension 


t° 

d 

1 

.S 

o 

! 

V 


15 

1.13756 

15 

4320 

_ 

_ 

B.E. (1935) 

20 

1.13340 

30 

2926 

— 



30 

1.12483 






18 

1.13510 

18 

3970 

18 

58.53 

Smith (1931) 

20 

1.13339 

20 

3764 

20 

58.35 


25 

1.12918 

25 

3302 

25 

57.91 I 


35 

1.12068 



35 

57.11 




! 


50 

55.72 



Refractive index 


t° 

Her. 

Ha 

! 

D 1 

Hey. 

Heg. 

H|8 

j He V. 


15 

1.44052 

1.44565 

1.44911 

1.44928 

1.45574 

1.45754 

1.46253 

B.E. (1935) 

dn 

dt 

0.00032 

32 

j 

32 

32 

33 

35 


20 

_ 

_ 

1.44754 

_ 

_ 

_ 

_ 

Smith (1940) 

110 

1.4134 

— 

1.4170 

1.4171 

1.4230 

— 

1.4291 

Bruylants (1930) 

130 

1.4060 

— 

1.4095 

1.4096 

1.4165 

— 

1.4213 

ft 


SUfiTH (1940) gives a series of values for other wave-lengths. 
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ACETAMIDE 

CH 3 .CONH. 

s 

PROPIONAMIDE CHj.CHj.CONH, 

Constants 






Boiling point 

22ri5 


222°2 


Lecat 

Density 

— 


110 ° 

0.9262 

Bruylants (1939) 


— 


130° 

0.9093 


Refract we index 

110 ° 

130° 

110 ° 

130° 


Her. 

1.4126 

1.4048 

1.4130 

1.4053 

Bruylants (1932) 

D 

1.4158 

1.4079 

1.4160 

1.4082 

He y. 

1.4159 

1.4080 

1.4161 

1.4083 


Heg. 

1.4214 

1.4132 

1.4211 

1.4132 


He V. 

1.4268 

1.4185 

1.4261 

1.4180 

- 


CARBAMIDE or UREA CO(NH 2)2 

Constants 

Melting point 

132°65 Shnidman and Sunier (1932) 

132°7 Speyers (1896) 

132°8 Hrynakowski and Smoczkiewieczowna (1937) 


Specific heat: Ruehrwein and Huffman (1946) (M.W. 60.058) 


t° 

Cp 

t° 

Cp 


Cp 

t° 

Cp 

-253.71 

0.01896 

-209.68 

0.1189 

-120.73 

0.2170 

-6.72 

0.3363 

-252.63 

0.02141 

-205.89 

0.1247 

-109.81 

0.2283 

-4.50 

0.3389 

—251.07 

0.02546 

-200.95 

0.1316 

- 99.35 

0.2393 

-0.62 

0.3437 

-247.91 

0.03373 

-194.98 

0.1396 

- 89.29 

0.2499 

+0.84 

0.3449 

-243.60 

0.04527 

-189.39 

0.1470 

- 79.59 

0.2600 

3.23 

0.3472 

-239.80 

0.05535 

-185.24 

0.1516 

- 70.21 

0.2698 

8.26 

0.3523 

-236.34 

0.06424 

-184.10 

0.1530 

- 62.66 

0.2780 

8.90 

0.3533 

-232.48 

0.07349 

-180.14 

0.1577 

- 55.41 

0.2852 

15.56 

0.3600 

-228.59 

0.08242 

-173.82 

0.1636 

- 46.78 

0.2938 

16.36 

0.3614 

-224.64 

0.09119 

-166.37 

0.1710 

- 38.35 

0.3025 

23.67 

0.3692 

-220.57 

0.09917 

-159.27 

0.1781 

- 30.12 

0.3111 

30.86 

0.3771 

-217.19 

0.1057 

-151.85 

0.1856 

- 24.19 

0.3177 

37.91 

0.3844 

-216.44 

0.1070 

-143.06 

0.1943 

- 22.07 

0.3196 

44.85 

0.3920 

-213.74 

0.1119 

-132.21 

i 

0.2055 




i 
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SATURATED and UNSATUEATED AMIDES 


Refractive index R.CH 2 .CH 2 .CONH 2 





t° 

Her. 

I) 

Hey. 

Heg. 

Hev. 

He r. 

D 

11 

110 

1.4135 

1.4165 

1.4167 

1.4217 

1.4264 

1.4564 

1.4610 


116 

— 

— 

— 

— 

— 

1.4539 

1.4584 


120 

1.4097 

1.4116 

1.4127 

1.4176 

1.4223 


— 


130 

1.4069 

1.4087 

1.4087 

1.4135 

1.4182 

1.4481 

1.4525 


165 

— 

— 

— 

— 

— 

— 

— 

R=C,H, 

90 

_ 

_ 

_ 

_ 

_ 

1.4581 

1.4624 


no 

1.4156 

1.4183 

1.4184 

1.4232 

1.4279 

1.4499 

1.4542 


130 

1.4077 

1.4104 

1.4104 

1.4152 

1.4199 

— 

— 


166 

— 

— 

— 

— 

— 

— 

— 

R^n-CaH, 

90 

— 

_ 

_ 

_ 

_ 

1.4552 

1.4592 


no 

1.4172 

1.4200 

1.4200 

1.4248 

1.4294 

1.4470 

1.4510 


130 

140 

1.4096 

1.4123 

1.4124 

1.4171 

1.4217 

— 

' — 

R=»-C,H, 

90 






1.4529 

1.4669 


no 

1.4190 

1.4217 

1.4218 

1.4265 

1.4310 

1.4444 

1.4483 


130 

1.4115 

1.4142 

1.4142 

1.4188 

1.4233 

_ 

_ 


140 


— 

— 

— 

— 

— 

— 

R==W-CaHii 

90 

— 

— 

__ 

_ 

_ 

1.4515 

1.4554 


no 

1.4205 

1.4232 

1.4234 

1.4281 

1.4326 

1.4433 

1.4470 


130 

1.4133 

1.4160 

1.4161 

1.4207 

1.4251 

_ 

_ 


140 

*— 


— 

— 

— 

— 

— 


90 

— 

_ 

_ 

_ 

_ 

1.4506 

1.4543 


no 

1.4221 

1.4248 

1.4249 

1.4295 

1.4340 

1.4426 

1.4461 


130 

140 

1.4147 

1.4174 

1.4175 

1.4220 

1.4264 

— 

— 

R=tt-C7H25 

90 

■ . 

■ 

_ 



1.4499 

1.4535 


no 

1.4234 

1.4261 

1.4262 

1.4308 

1.4355 

1.4420 

1.4455 


130 

1.4162 

1.4188 

1.4189 

1.4234 

1.4278 

— 

— 


140 

— 1 

— 

— 

— 


— 

— 

Rsssn-CgHi7 

90 

— 

— 

_ 

_ 


1.4493 

1.4528 


no 

1.4246 

1.4272 

1.4273 

1.4319 

1.4364 

1.4415 

1.4450 


130 

1.4172 

1.4198 

1.4199 

1.4244 

1.4288 

— 

_ 

140 

— 

— 

— 

— 

— 

— 

— 


no 

1.4259 

1,4287 

1.4288 

1.4333 

1.4378 


■ 


130 

1.4188 

1.4214 

1.4215 

1.4260 

1.4304 

— 







Coastants: Bruylants (1939) 
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IlCH=CH.CONHg Refractive index 


Cis 

Trans 


Hey. 

Hog. 

Hev. 

Her. 

D 

Hey. 

Heg. 

He V. 




1.4612 

1.4690 

1.4770 






110 

R=CH3 


1.4586 

1.4664 

1.4744 

-- 

— 

— 

— 

— 

116 



1.4526 

1.4604 

1.4683 

_ 

_ 

_ 

_ 

_ 

x^U 

130 



— 


— 

1.4375 

1.4420 

1.4421 

1.4499 

1.4578 

I 165 



1.4626 

1.4702 

1.4780 

_ 

_ 

_ 

_ 

_ 

90 

o 

11 

0^ 


1.4542 

1.4617 

1.4692 

— 

— 

— 

— 

— 

110 

1 QA 



— 

— 

— 

1.4377 

1.4418 

1.4419 

1.4493 

1.4579 

loU 

155 



1.4594 

1.4666 

1.4739 

_ 

_ 

_ 

_ 

— 

90 

R^n-CgH^ 


1.4511 

1.4582 

1.4652 

— 

— 

— 

— 

— 

110 



— 

— 

— 

1.4437 

1.4478 

1.4479 

1.4551 

1.4624 

130 



— 


— 

1.4400 

1.4440 

1.4441 

1.4512 

1.4585 

140 



1.4570 

1.4639 

1.4708 

_ 

_ 

_ 

_ 

_ 

90 



1.4484 

1.4552 

1.4620 

— 

— 

— 

— 

— 

110 



— 

— 

— 

1.4415 

1.4454 

1.4455 

1.4525 

1.4594 

130 



— 


— 

1.4376 

1.4414 

1.4415 

1.4483 

1.4653 

140 



1.4555 

1.4620 

1.4687 

_ 

_ 

_ 

_ 

_ 

90 

R—n-CsHii 


1.4471 

1.4536 

1.4599 

— 

— 

— 


— 

110 




— 

— 

1.4362 

1.4400 

1.4401 

1.4466 

1.4531 

loU 

140 



1.4544 

1.4609 

1.4673 

■ _ 

_ 

_ 

_ 

_ 

90 

II=w*C3H23 


1.4462 

1.4525 

1.4589 

— 

— 

— 

— 

— 

110 



— 

— 


1.4352 

1.4387 

1.4387 

1.4451 

1.4514 

loU 

140 



1.4535 

1.4598 

1.4661 

_ 

_ 


_ 

_ 

90 

Rrrrn-C^Hj^ 


1.4456 

1.4517 

1.4579 

— 

— 

— 

— 

— 

110 



— 

— 

— 

1.4384 

1.4419 

1.4419 

1.4482 

1.4544 

130 



— 

— 

— 

1.4342 

1,4377 

1.4378 

1.4439 

1.4601 

140 



1.4529 

1.4590 

1.4652 

_ 

_ 

_ 

_ 

_ 

90 

R=?i»CgHj^7 


1.4451 

1.4510 

1.4570 

— 

— 

— 

— 

— 

110 



— 

— 

— 

1.4371 

1.4405 

1.4406 

1.4466 

1.4527 

130 



— 


— 

1.4336 

1.4370 

1.4370 

1.4431 

1.4491 

140 



— 

— 

— 

— 

— 

— 


— 

110 

R=ii-CgHjg 










130 
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Sublimation pressure 


OXY-NITROGEN DERIVATIVES 


R.CH,.CH,.CONH, R.CH=CH.CONH2 



Cis 

i 

1 Trans 


p inm 

t" 

p nim 

1 

p mm 

R=CH3 70.00 

0.52 

50.05 

0.59 

m.oo 

0.53 

80.00 

0.95 

60.00 

0.73 

99.95 

1.27 

90.00 

2.10 

70.05 

0.94 

109.90 

2.41 

99.95 

4.28 

79.95 

1.42 

120.05 

4.08 

110.05 

8.15 

90.05 

2.43 

129.95 

7.22 



100.00 

4.30 

140.00 

12.90 



110.00 

8.29 





113.95 

10.76 



R=OjHj 80.00 

0.51 

50.00 

0.07 

i 80.00 

0.53 

90.00 

1.27 

60.00 

0.23 

89.95 

1.09 

100.05 

2.69 

70.00 

0.43 

100.05 

1.83 



80.00 

0.95 

110.00 

2.66 



89.80 

1.96 

119.95 

3.86 



100.00 

3.56 

129.95 

6.38 



110.05 

6.49 

140.10 

10.69 

R=w-C3H7 94.90 

0.70 

50.00 

0.09 

80.00 

0.56 



60.00 

0.22 

89.90 

1.04 



70.00 

0.42 

100.00 

1.79 



80.00 

0.86 

110.00 

2.75 



90.10 

1.43 

120.00 

3.84 



100.00 

2.45 





110.00 

4.18 



R=»-C4H, 94.90 

0.56 

— 


89.95 

0.14 




1 

100.00 

0.38 





109.95 

0.86 





120.00 

1.63 

R=n-CsHii 94.90 

0.17 

— 

— 

89.90 

0.23 





100.00 

0.50 





109.90 

0.89 





120.00 

1.67 


— 

— 

— 

110.05 

0.30 


1 



120.00 

1 

0.73 







ALIPHATIC AMIDKS 
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R.CH,.CH,.CONH, 


R.CH=CH.CONH, 



Cis 

Trans 

Melting foint 


% 




R^CHg 116"() 

115°8 

157°2 

R-C 2 H 5 ]05°2 

68 ° 1 

152'’0 

R^n-C,H, 101°0 

68°6 

124°8 

R--7I-C4H9 

96°6 

74°0 

125°1 

R^w-CigHn 106°6 

74°6 

1 135°1 

R=— 

99°7 

74°5 

131°7 

R=-n.O,Hx, 

99°2 

76°2 

1 123°5 

R^w-OgHi, 

99°0 

77°2 

I 115°5 

Density 







d 

t° 

d 

t° 

d 

Rr-CHg 120 

0.8850 

120 

0.9461 

_ 


130 

0.8767 

130 

0.9370 


— 

R-^CgHj 110 

0.8735 

90 

0.9303 

— 

— 

130 

0.8576 

110 

0.9144 

_ 


R=w.C^ 3 H 7 110 

0.8606 

90 

0.9099 

130 

0.8831 

130 

0.8456 

110 

0.8947 

140 

0.8748 

R^w-CiH, 110 

0.8521 

90 

0.8945 

130 

0.8683 

130 

0.8365 

110 

0.8795 

140 

0.8606 

R-n-CsHii 110 

0.8450 

90 

0.8836 



130 

0.8304 

no 

0.8688 

140 

0.8508 

R^w-CeHia 110 

0.8394 

90 

0.8749 



130 

0.8254 

110 

0.8604 

140 

0.8424 

R = W-C 7 Hi 5 110 

0.8359 

90 

0.8683 

130 

0.8436 

130 

0.8329 

110 

0.8542 

140 

0.8361 

R^viW-OgHiy 110 

0.8223 

90 

0.8627 

130 

0.8382 

130 

0.8190 

no 

0.8493 

140 

0.8309 


AMINO-ACIDS and DERIVATIVES 

d-/-ALANINE: CHj—CH(NH,)—COjH; d-LLEUCINE: (CHj), CH—CHj—CH(NHj)— 
COsH: d-ARGININB: NHj—C(NH)—NH—(CHj),—CHNH,—CO,H; MYROSINE: C.H, 
(OHjCHj—CH(NH*)COjH: Specific heat and heat of combvMion; Huffman, Pox and Ellis 
(1936-37); CREATINE HYDRATE: NH=C(NH8)—N(CH8)CH,—COjH.H.O; d-LCITRUL- 
LINE: H,N—CO—NH—(CH,),—CH(NH»)—COjH; d-(-ORNITHINE: CHjNHs—CH,— 
CH,—CHNH,—CO,H; LPROLINE: C 4 H,N.CO,H: Specific AeaO Huffman and Fox (1940); 
d-J-ALANYLGLYCINE: CH,—CH(NH,)—CO—NH—CH,—CO,H; HIPPURIC iCID: 
CO,H—CH,—NH—COC,H,; GLYCYLGLYCINE: H,N—CH,—CO—NH—CH,—CO,H; 
d-l-LEUCYLGLYCINE; (CHs),CH—CH,—CH(NH,)—CIO-NH—CH,-CO,H; HIPPU 
RYLGLYCINE: C,Hs—CO—NH—CH,—CO—NH—CH,-CO,H: Specific heat: Huffman 
(1941); GUANIDINE CARBONATE: (NH=C(NH,),),H,CO,: Specific heat: Huffman, 
Ellls and Bobsooe (1940). 
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OXY-NITEOGEN DERIVATIVES 


C. MISCELLANEOUS DERIVATIVES 

GET OH 

MONOETHANOLAMINE I ’ 

L/Jrl2^-^2 

Constants: Reitmeier, Sivertz and Tartar (1940) 

Boiling point: 170®8 Lecat 
17ri 

Melting point: 10®5 


Density Surface tension 



d 

t° 

d 


y 


y 

25 

1.01170 

60 

0.98366 

25 

48.30 

1 60 

44.41 

30 

1.00773 

70 

0.97551 

30 j 

47.79 

70 

43.29 

40 

0.99983 

80 

0.96749 

40 

46.59 

80 

42.18 

50 

0.99182 



50 

45.59 




Refractive index: 1.4539 


CYANIC ACID N=C.OH 


Constants 


Saturated vapour pressure: Linhard (1938) 



p mm 

t° 

p mm 


p mm 


p mm 

-76.27 

1.28 

-59.86 

1 

5.88 

-39.34 

27.71 

-23.97 

74.72 

-74.97 

1.39 

-57.92 

6.72 

-38.52 

29.38 

-21.14 

88.30 

-73.80 1 

1.57 

-54.13 

8.80 

-35.93 

35.11 

-21.12 

88.46 

-72.12 1 

1.95 

-52.56 

10.55 

-34.76 

38.10 

-17.99 

105.86 

-70.25 

2.25 

-50.22 

12.71 

-32.19 

44.97 

-14.97 

125.19 

-68.21 

2.79 

-48.47 

14.47 

-30.09 

51.33 

-11.63 

150.06 

-06.77 

3.20 

-45.43 

18.02 

-29.74 

52.63 

- 8.63 

175.68 

-64.36 

3.97 

-43.46 

20.75 

-26.80 

62.91 

- 5.94 

201.98 

-62.22 

4.78 

-40.60 

25.50 
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ETHYL CARBAMATE or URETHAN NHa.COgCgHg 

Constants 


Saturated vapour pressure: Stuckgold (1917) 


t° 

p mm 

t° 

p mm 


p mm 

103.0' 

54.0 

163.0 

429.2 

172.7 

616.2 

120.7 

108.0 

168.9 

526.0 

175.0 

645.0 

130.1 

146.5 

171.1 

574.1 

176.8 

696.7 

141.7 

214.3 



! 

[ 

! 


Boiling point: 185®25 Lecat 

Melting point: 48®19 Chad well and Asnes (1930) 


Density and Viscosity 


t° 

d 

YJ* lO^A 

' 

t° 

1 

d 

1 

i 

1 

60 

1.0482 

2357 

Stuckgold 

48.2 

1.0599 

Turner and Pollard 

70 

1.0381 

1805 

(1917) 


1 

(1914) 

80 

1.0280 

1456 

»» 

I 


1 



o-m-,p-AMINOBENZOIC ACIDS: o.m-,p,-NH,.C 6 H 4 .COaH, and HYDROXYACETANI- 
LIDE: CgHgNH.CO.CHjOH: Heat of mMng, specific heat: Andrews, Lynn and 
Johnston (1926). ^ 

AROMATIC AMIDES. The density and the surface tension of the following amides were 
studied by Turner and Merry (1910), but there are no comparison data. ^ 


BENZAMIDE (M.P.: 127°2 Skau, (1935) 

PHENYLACETAMIDE 

SALICYLAMIDE 

FORMANIUDE 

METHYLACETANILIDE 

ETHYLACETANILIDE 

N-PHENYLURETHAN 

(ETHYL CARBANILATE) 


CeHg.CONHjs 

CH*(C4H5).CONHa 

CeH4(OH).CONHj 

CeH5NH.COH 

CeH5N(CH3).CO.CH, 

CeH5N(CaH3).CO.CH3 

CeHjNH.COjCjHs 


ACETANILIDE: C3H5NH.CO.CH3; Mdting point, density and surface tension: Grina- 
KOWSHY (1913) and Turner and Merry (1910). Criteria for the impurities; melting point: 
Schwab and Wic3Hbbs (1944). 

ANTIPYRINE or PHENAZONE; CnHuNgO: melting point, density and surface tension: 
Grinakowski (1913). 
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OXY-NITROOEN DERIVATIVES 


p-AZOXYANISOLE 


CH3.0.C,H4—N—N—CjHi.O.CH, 


Melting point 


117°8 

Robberecht (1938) 

118°5 

PRINS (1909) 

118°3 

Hulett (1899) 

118^5 

Svedbero (1914) 


Transition point in the liquid phase (clearing point) 


13.5°5 

Prins (1909) 

135“9 

Robberecht (1938) 

135°6 

Svedbero (1914) 

136° 

Pick (1911) 

135°9 

Hulett (1899) 




Melting curve 


Fusion 

Transition 


t° 

p kg/oin= 

t° 

p kg/cm^ 


117.8 

1 

135.9 

1 


118.8 

25 

136.8 

19 

j Robberecht (1938) 

120 

60 

137.6 

35 


120,8 

85 

138.7 

58 


128.2 

310 

140.8 

107 


134.8-134.9 

500 

142.3 

130 


148.4 

600 

145.4 

200 



ETHYL p-AZOXYBENZOATE: N—N 


-C,H 4 .C 03 .CsH 5 : 


Melting point and specific heat: Spaght, Thomas and Parks (1932). 
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D. AROMATIC NITRO DERIVATIVES 
NITROBENZENE NOg 

Nitrobenzene is purified by distillation followed by fractional crystallization. 
The critical temperature of solution in is a very sensitive criterion of 

purity. 

Constants: B.E. (1935). Polyphasic equilibria 


Saturated vafour fressure 


t° 

p mm 


t° 

p mm 


25 

0.340 

Bruckner (1931) 

69.2 

4 

Kahlbaum (1898) 

30 

0.425 


72.9 

5 


35 

0.523 


76.1 

6 


50 

0.951 


79.1 

7 i 

>> 

51.2 

1.00 


81.5 

8 


53.1 

1 

Kahlbaum (1898) 

83.5 

9 


59.8 

2 


85.4 

10 


64.9 

3 


120.2 

50 



Boiling point 


210°7r) 


— (10 mm ): 0°48 Lecat 
ap 


210^8 

210^^85 


Perkin (1896) 
0°48 B.E. (1935) 


Meltifig point 


5°66 

Turner and Pollard (1914) 

5°70 

1 B.E. (1935) and Deffbt (1935) 

5°668 

Roberts and Bury (1923) 

5°72 

SUGDEN (1933) 

5°67 

Murakami (1932) 

5°76 

Cohen and Bobkhorst (1934) 

5°67 

SWARTS (1914) 

6°77 

Massy, Warren and Wolfendbn 

5°689 

SiDQwiCK and Ewbank (1924) 


(1932) 

5°7 

Udovenko and Ayrapetova (1947) 

6°82 

Meyer (1910) 

5°70 

Simpson and Jones (1919) 



Mdting curve 


t° 

p kg/cm* 


p kg/cm* 


5.70 

1 

20.00 

650 

Deffet (1935) 

10.05 

198 

25.00 

875 


15.00 

423 

27.50 

988 



Critical solution point in n-hexane: 2F0 
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Constants of state 


OXY-NITROGEN DERIVATIVES 


Density (Liquid state) 



d 



d 


0 

1.22306 

B.E. (1936) 

20 

1.2032 

Perkin (1896) 

16 

1.20834 


26 

1.1985 

it 

30 

1.19341 


30 

1.1936 

it 

4 

1.2193 

Perkin (1896) 

35 

1.1894 

it 

6 

1.2181 


40 

1.1837 

if 

10 

1.2131 


45 

1.1786 

if 

15 

1.20826 

>> 

60 

1.1740 

it 

0 

1.22290 

Timmermans (1910) 

25 

1.1982 

SUGDEN (1933) 

18 

1.20638 

Dawson (1910) 

25 

1.1983 

Gibson and Loefeler 

20 

1.2032 

BrIjckner (1931) 



(1939) 

20 

1.20323 

Tyrer (1914) 

25 

1.1983 

Coates and Coates (1944) 

20 

1.2033 

Brand and Kranz (1927) 

25 

1.19849 

Martin and George 

20 

1.20340 

Biron and Morgoxjlewa 



(1933) 



(1914) 

25 

1.19861 

Le Fevre and Le Fbvrb 

20 

1.2034 

Herzen (1902) 



(1936) 



d 

to 

d 

1 

d 

1 

d 



1.36 

1.22176 

6.45 

1.21769 

8,93 

1.21427 

13.44 

1.20978 

Cohen and Boekhorst 

2.35 

1.22076 

6.96 

1.21721 

9.43 

1.21376 

14.44 

1.20879 


(1934) 

2.96 

1.22017 

6.43 

1.21672 

9.93 

1.21327 

16.46 

1.20781 



3.64 

1.21969 

6.94 

1.21623 

10.43 

1.21278 

16.36 

1.20690 

a 


3.94 

1.21919 

7.44 

1.21671 

10.92 

1.21228 

16.46 

1.20681 



4.44 

1.21869 

7.94 

1.21522 

11.43 

1.21178 

17.46 

1.20582 


. 

4.75 

4.96 

1.21840 

1.21819 

8.44 

1.21472 

12.44 

1.21079 

19.96 

1.20336 

a 

a 



Surface tension, 



7) -105 


t® 

y 


15 

2166 

B.E. (1936) 

16 

43.96 

B.E. (1936) 

30 

1634 


20 

43.35 





30 

42.17 

» 
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Refractive index 



Her. 

1 Ha 

D 

Hey. 

Heg. 


He V. 


15 

1.54683 

1.54785 

— 

1.55483 

1.56947 

1.57325 

1.58566 

B.E. (1935) 

dn 

It 

0.00046 

46 

— 

46 

47 

48 

49 

9> 

20 

_ 

1.5455 

1.5524 

_ 

— 

1.5713 

— 

Cotton and Mouton (1910) 

20 


— 

1.55230 

~ 

— 

— ; 

— 

Dtjmmer (1919) 

20 

— 

1.54582 j 


— 


__ 

— 

Brand and kranz (1927) 

25 

— 

— 

1.55006 

— 

— 

— 

— 

Harris (1925) 

25 

__ , 

1.54348 i 

] 

1 

— 

— 

— 

— 

Martin and George (1933) 


Dielectric constant 



s 



£ 


10 

.37.85 

Ball (1930) 

54 

29.99 

Ball (1930) 

12.8 

37.30 


60 

29.08 

ft 

18 

.36.23 


80 

26.28 


25 

30 

.34.89 

,3.3.97 


25 

34.890 

Le Fevre and Le Fevre 
(1936) 

32.9 

40 

,33.48 

32.26 


20 

35.965 

Mouradoff (unp.) 


Magnetic rotator^J power 



(t^) 


15 

1.6566 

Perkin (1896) 

19 

1.6515 

„ 

56 

1.6149 

- 


Heat constants 


Heat of melting 


22.50 cal 157g 


Meyer (1910) 


DINITROBENZENES: CeH4(N02)a: 

Ortho: Melting point: Johnston and Jones (1928). 

Orthoy meta and para: Melting point, specific heat and heat of melting: Andrews, Lynn 
and Johnston (1926), 

Meta: Melting point: Reissert (1890); Desverones (1925) and Skau (1930-1935); Melting 
potw/and Garner and Abernetty (1921); Badochb (1939); Robertson 

(1902) and Rinkenbach (1930). 

Timmermans 38 
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OXY-NITROGEN DERIVATIVES 


0-NITROTOLUENE 

Constants 

Saturaled vapour pressure: ICahlbaxtm (1898) 


CH, (1) 


t'oHiC 

( 2 ) 



p mm 


p mm 


p mm || 


p mm 

81.8 

5 

100.2 

13 

108.4 

19 I'l 

114.8 

25 

85.2 

6 

101.7 

14 

109.6 

20 !; 

11.5.7 

26 

90.6 

8 

103.2 

15 

110.7 

21 

117.5 

28 

92.9 

9 

104.6 

16 

111.8 

22 ; 

1JS.4 

29 

94.8 

10 

105.8 

17 

112.8 

23 

119.2 

30 

96.8 

11 

107.2 

18 

113.8 

24 !'■ 

120.0 

31 

98.6 

12 



1 

1’ 

'' 



Boiling point 








22F7 1)e Beule (1933) 


221°75 


Lecat (]iassim) 


Melting foint 


P —3° 17 (stable form) 

a —9*^27 (unstable form) 


De Beule (1933) and Dkfekt (1935) 


Melting curve: Deffet (1935) 



Stable form p 



Unstable form a 



p kg/cm* 


p kg/cm^ 


p kg/cm^ 1 

p kg/cm'-^ 

-3.17 

1 

+ 10.00 

640 

-9.27 

1 +5.00 

716 

-0.4 

136 

15.50 

... 

912 

-5.0 1 

-0.1 

198 10.00 

452 

978 


Critical solution 'point in isopentane: 8°65 Hennaut-Roland (1933) 


Density 



d 


t° 

d 


0 

1.18229 

Hennaut-Roland (1933) 

0 

1.1820 

Bingham and Geddes 

15 

1.16781 


10 

1.1723 

(1934) 

30 

1.15321 

„ 

20 

1.1626 

20 

1.1629 

Bruhl (1896) 

30 

1.1531 


20.4 

1.1625 

ft 

40 

1.1435 





60 

1.1236 





80 

1.1041 





100 

1.0842 

- 
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Viscosity 



■n ■ 10* 

i* JO 

!i ^ 

■n • 10* j 


15 

262.2 

H.ennaut-Roland (1933) ! 

! 

30 

194 

Btogham and Geddes 

30 

191.1 

1 

40 

163 

(1934) 

0 

383 

BiNGiiAM and Geddes 

60 

121 

10 

296 

(1934) 1 

80 

94 


20 

i 237 

1 

1 

100 

1 76 

•» 

Surface tension 







i 


y 

r . “ 

i __ __ 

15 

42.29 

Hennaut-Holand (1933) | 

[ 19.5 

41.76 

SranjsN and Wilkins 

20 

41.67 

i 



(192.5) 

30 

40.50 

.. 1 

1 

j 




liefractive index 


t" He r. 

Ha 

Hey. j 

Heg. 


Hev. 


15 1.54144 

dn 

-y- 0.00046 
at 

1.54231 

46 

1.54884 

47 

1.56220 

48 

1.56570 

t 

49 

1.57732 

50 

Hennaut-Roland (1933) 


rn-mTROVOLVEm 

Constants: Hennaut-Koland (1933) 




/ 


CH, (1) 
NOo (3) 


Boiling point Melting point 


232°0 

De Beule (1933) j 

16^05 

Deffet (1935) 


■ 1 
1 

16°1 

iSCHEUER (1910) 


f 

16M0 

De Beule (1933) 


Melting curve: Defpet (1935) 



p kg/cm* 


p kg/cin^ 

j t° 

p kg/cni® 

16.06 

1 

25.00 

372 

! 35.00 

781 

20.00 

164 

30.00 

578 

j 40.00 

982 


Critical solution point in isopentane: 7®05 
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OXY-NITROGEN DERIVATIVES 


Viscosity 


Surface tension 



d 



7) -10' 



V 

15 

20 

30 

' 1.16176 
1.15712 
1.14766 


15 

30 

2563 

1777 


15 

30 

41.73 

39.91 


Refractive index 



He r. 

Ha 

He y. 

Hcg. 


He V. 

15 

1.54144 

1.54229 

1.54918 

1.56296 

1.56673 

1.57856 

dn 

dt 

0.00045 

44 

46 

46 

49 

49 


29-NITROTOLUENE 
Constants: B.E. (1937) 




CH3 (1) 
NO 3 (4) 


Saturated vapour pressure: Kahlbaum (1898) 



p mm 

1 

p mm 


p mm 

t° 

p mm 

92.3 

5 

107.5 

11 

112.4 

14 

116.6 

17 

95.7 

6 

109.3 

12 

113.9 

15 

117.8 

18 

101.2 

8 

110.9 

13 

115.3 

16 

119.1 

19 

105.6 

10 








Boiling point Melting point 


238°34 

Berliner and May (1926) 

5r6 

Berliner and May (1926) 

238°4 

De Bbulb (1933) 

61°6 

He Beulb (1933) 


dt 

61°66 

B.E. (1937) and Deffet (1935) 

238°5 

y (10 mm) : 0°54 B.E. (1937) 
<tv 

52“06 

Desvergnes (1925) 

238°9 

Lbcat 

62°! 

Garner and Abernetty(1921) 

238°9 

Neubeck (1887) 




Melting curve: Defpet (1935) 



p kg/cm® 


p kg/cm® 


p kg/cm* 

51.65 

1 

66.00 1 

483 

74.96 

857 

56.00 

112 

70.00 

671 

77.96 

972 

60.00 

297 
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1 

1 d 

1 


d 


55 

60 

65 

1.12259 

1.11788 

1.11324 

70 

75 

1.10857 

1.10392 

i 

B.E. (1937) 




Viscosity Surface tension 



T) • 10* 



y 


60 

1204 


60 

36.83 


75 

980 


70 

.35.64 



Refractive index 


t° 

Her. 

Ha 

D 

Hey. 

Heg. 

15 

dn 

dt 

1.53019 

0.00044 

1.53123 

44 

1.53818 

1.53844 

44 

1.55347 

45 


2,4,6-TKINITEOTOLUENE (m^)^ (2,4,6) 

Melting foint: 80® 1 

Velocity of crystallization: Campbell and Pritchard (1947) 


t° 

mm/min. 


mm/min. 


30.0 

171 

60.0 

94 


40.0 

158 

70.0 

35 


50.0 

126 





PICRATES of PRIMARY, SECONDARY and TERTIARY AMINES and of 
QUATERNARY AMMONIUM BASES: CeH2.(N02)8.0NH3R (R = alkyl), ONH 2 (R) 2 , 
0NH(R)8, 0N(R)4: Melting point, viscosity and co^uctivity: Walden, Ulich and Bike (1928). 

;)-NITROSOMETHYLANILINE (Phenylmethylnitrosamine) C 8 H 6 N(NO)CH 3 : DensityBud 
refractive index: Cowley and Partington (1933) and density and surface tension: Turner 
and Merry (1910). 

a-NITRONAPHTHALENE: CioH^NOg-a: MMng point: Patterson (1908); Gumming and 
Steel (1923); Melting point and Heat of Combustion: Rikkbnbach (1930) and Badoche (1937). 

1,6 and l,8.DINITRONAPHTHALENE: CioHe(N02)a and 1,3,8 and l,4,6.TRINITRO. 
NAPHTHALENE: CioH5(N02)8: Mdting point and heat of combustion: Rinkenbach (1930) 
and Badoche (1937). 
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OXY-NITROGEN DERIVATIVES 


.OH (1) 

0-NTTROPHENOL 

’\K0j (2) 


Constants 

Boiling point Melting point 


Lecat 

44°9 

HiDOWiCK, SpirRBEEL and Davies 



(1915) 


44°95 

Httlett (1899) 


45° 

Ett^emow (1919) 


45°1 

Garner and Abernetty (1921) 


Melting curve: Hulett (1899) 



p atm/cm^ 


p atm/cni^ 

1 

t° 

p alni /cni^ 

44.95 

1 

47.85 

125 

1 50.90 

250 

45.40 

25 

48.40 

150 

51.60 

1 275 

46.10 

50 

48.95 

175 

52.00 

300 

46.80 

75 

49.60 

200 

1 


47.25 

100 

50.25 

! 

225 

i 1 

1 i 



Demity 


t“ 

d 


11 

i| t” 

d 

1 

30 

40 

1.3045 

1.2942 

Beamley (1916) 

60 

80 

1.2712 

1.2482 

j Bramley (1916) 


Viscosity 



7) -10*^ 



7) • 10® 

i 


30 

40 

3650 

2755 

Bramley (1916) 

60.1 

80 

1825 

1348 

Bramley (1916) 
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29-NITROrnENOL 


Constants 






OH (4) 


( 1 ) 


Saturated vapour pressure: CAMniELL and Campdeel (1941) 



1 p in in i 


p nun || 

_II 

t° 

j 

p rnin 

t° 

_ 1 

p mm 

120 

; O.GO 

150.5 

3.17 

162 

5.63 

177 

12.62 

J30 

1 0.iJ3 

153 

3.47 

165 

i 6.92 

182 

1 15.2 

142 

! 1.01 

156 

3.81 

168 

7.59 

184 

17.4 

J46 

2.24 i 

157 

4.27 

169 

8.71 

186 

18.7 

149 

j 2.82 i 

1 

i 

1 

!_j 


1 

I 


i 

Melting point 








Kendall (1914-16) 


114° 

SWARTS (1914) 


113'8 

Stdgwic'K, Sppbrell and Davies 

114° 

SCHIFF (1884) 





(1915) 

114°1 

Efremow (1919) 


114° 

Belli; ccT and Grassi (1913) 






Density: 

117^3 

1.282 

Viscosity: v] * 10® 

121° 

25C0 

Surface tension y; 

121° 

46.3 


Campbell and Campbell (1941) 


Heat of melting 


41.7 cal 157g 


Campbell and Campbell (1941) 


2,4-DINITKOPHENOL 

(2.4) 


Constants 


Melting point 


112°8 

Grinakowski (1913) 

113° 

Hollbman and Wilhelmy (1902) 

112°8 

BoaOJAWLEMSKY (1902) 

114° 

Kendall (1914) 

112°9 

SiDGWicK and Aldous (1921) 






OXY-NITROGEN DERIVATIVES 

Velocity of crystallization 



mm/niin. 


1 t° 

t) 

mm/min. 


40 

88.3 

Bogojawlbnsky (1898) 

80 

30.3 

Booojawlensky (1898) 

60 

83.2 

,, 

90 

16.2 


60 

76.8 


100 

6.35 


70 

6a5.7 

n 





Density 


t° 

d 



d 


72.5 

1.4829 

Gbinakowski (1913) 

111.0 

1.4386 

Gbinakowski (1913) 

84.0 

101.0 

1.4664 

1.4484 


121.0 

132.5 

1.4281 

1.4157 


PICEIC ACID or 2,4,6-TRINITROPHENOT. 

Melting foint: 122® Bogojawlbnsky (1898) 




OH 

(NOa), 


( 1 ) 

(2,4,6) 


Velocity of crystallization 


1 

mm/min. 

1 

i 


mm/min. 

. ....^ 

80 

86 

90 

868 

868 

811 

1 Bogojawlbnsky (1898) 

96 

100 

110 

783 

' 681 

343 

Bogojaw^lbnsky (1898) 


/OH (1) 

2-NITROBESORCmOL C,H,^NOs(2) 

\OH (3) 

Mdting point, density and viscosity; Fbiend and Hargreaves ( 1946 ). 


/CH, 

CjHj^OH 

^(NO,) 


2 


DINITRO-o-CRESOLS 
Satvrated vapour pressure: Baieoh ( 1947 ) 
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/OCH 3 ( 1 ) 

;?-NITROANISOLE 

(4) 

Constants: Puschin and Grebenschtschikow (1912) 
Melting point: 52 
Melting curve 


t° 

p kg/cm2 

t° 

p kg/cm® 

■... 1 

p kg/cni^ 

52.5 

1 

76.1 

1050 

90.1 

1750 

65.0 

550 

80.3 

1250 

96.2 

2050 

69.4 

750 

86.2 

1550 

100.0 

j 

2250 


/OO3H (1) 

m and /^-NITROBENZOIC ACIDS: 

(3 and 4) 

Melting point: Bakunin and Angrisani (1915) and melting point, specific heal and heat of 
fusion: Andrews, Lynn and Johnston (1926). 

.CO 2 sec.-CgHn (1) 

^ec.OCTYL m and ^j-NITROBENZOATES d and 1: C.B./ 

and 4) 

Density and rotatory power: Rule and Numbers (1926) 

METHYL Z-a-o-NITROBENZOYLOXYPROPIONATE: 
CeH4(N02)C0.0.CH2.CH2.C02CH3: Density and rotatory power: Patterson and Lawson 
(1929). 


p-NITROANILINE 

Constants 


C,H,( 


NH, (1) 
JJO, (4) 


Melting pouU 


147° 

Gross and Saylor (1931) 

147°5 

Collett and Johnston (1926) 

147°0 

Efbemow (1927) 

147°5 

Swarts (1914) 

147°5 

Andrews, Lynn and Johnston 

148°3 

Holleman, Haetogs and #Van 


(1926) 


der Linden (1911) 

147°5 

Johnston and Jones (1928) 




Specific heat 


Heat of fusion 


147°5 L. 0.479 cal 157g 
147°6 C. 0.447 
25° C. 0.293 
36.50 


Andrews, Lynn and Johnston (1926) 

ft 








12. MIXED HALOGENATED NITROGEN DERIVATIVES 


CYANOGEN CHLORIDE CNCl 


Constants 


SaUirated vafour 'pressure 


t° 

|) mm 


■ " 

p Him 

i 

}) nini 

i 

I 

-9 

342.1 

1.85 

483.6 

9.10 

658.3 

Douglas and Winkler 

- 5.6 

.348.3 

3.40 

515.4 

10.60 

697.3 

(1947) 

-4.8 

3.59.1 

5.00 

558.0 

12.80 

754.8 

,, 

-2.8 

390.3 

6.20 

581.2 

13.00 

763.0 

.. 

0.00 

448.5 

1 1 

7.40 

610.5 

17.82 

916.5 


-12 1 

1 233 i 




1 

1 


- 10 

265 ! 

— 2 

408 

8 

621 

Klemeng and Wagner 

- 8 

! 302 

0 1 

445 

10 

674 

(1938) 

- 6 

341 

2 

484 

12 

730 


. .. 4 

373 

4 I 

527 

14 

790 

,, 


1 

6 1 

573 



•> 


Boiliny point 


Freezing point 


13*^0 


Klemenc and Wagner (1938) 


-(>"5 
-6 "IK) 


Klemenc and Wagner (1938) 
Douglas and Winkler (1947) 


Triple point: — 6''3/337 mm Klemenc and Wagner (1938) 


CYANOGEN IODIDE CNI 


Constants 


Saturated r^apour pressure 



p mm 


i 

p mm j 

I 

p mni 


25^ 

1.2 

51.45 

7.1 1 

70.69 

23.6 

JosT and Stone (1933) 

46.15 

4.7 

55.42 

8.9 1 

73.34 

28.7 

49.88 

5.9 

66.44 

18.3 ! 

i 

81.42 

100.93 

43.4 

121.7 


79.3 

41.4 

119,6 

314.0 

139.8 

755.0 

Ketblaar and Kruybr 

89.2 

77.7 

122.0 

343.1 

142.1 

838 

M (1943) 

100.6 

117.5 

123.2 

360.3 

146.0 

976 

105.0 

153.0 

124.8 

400.9 

148.0 

1040 


108.8 

186.2 

128.2 

466.9 

149.6 

1085 


113.1 

238.5 

133.9 

605.6 

1 151.6 

1153 

- 
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TrifU ■point: 1467993 mm Ketelaar and Kruyer (1943) 


Heat of sublimation 
lloai of vaiorizalion 
Heat of melting 


93.58 cal ir)7g 

62.52 

31.06 


Ketelaar and Kruykr (1943) 


a-CHLOEO-MTRILES 


Constants: Vandewyeii (1935) 



Density 



Mefracfire index 



15° 

0 

t° 

Ha 

D 

H /3 

Wy 

ClTaCl-CN 

1.20269 

1.18322 

1 15 

1.42326 

1.42562 

1.43140 

1.43575 



! 30 

1.41685 

1.41905 

1.42459 

1.42913 

CH 3 --CHOI—CN 

1.07398 

1.05581 

15 

1.41166 

1.41386 

1.41918 

1.42346 




30 

1.40518 

1.40734 

1.41260 

1.41700 

-^JHCl- CN 

1.03901 

1.02245 

15 

1.42124 

1.42348 

1.42887 

1.43336 



30 

1.41513 

1.41725 

1.42263 

1.42703 

C^ 3 H 7 --CH 01 ~ 0 N 

1.00777 

0.99241 

30 

1.42649 

1.42864 

1.43412 

1.43863 



1.42042 

1.42261 

1.42805 

1.43248 

(\H5,->-CHC1—CN 

0.98801 

0.97381 

15 

1.43217 

1.43439 

1.43996 

1.44440 



30 

1.42620 

1.42841 

1.4.3387 

1.43824 

CN 

0.97138 

0.95765 

15 

1.43591 

1.43819 

1.44384 

1.44843 



30 

1.43016 

1.43240 

1.43787 

1.44230 

CHCl—CN 

0.95889 

0.94559 

15 

1.43900 

1.44136 

1.44693 

1.45154 



30 

1.43359 

1.43583 

1.44145 

1.44594 

C-His—CHCl—CN 

0.94868 

0.93602 

15 

1.44179 

1.44412 

1.44975 

1.45434 



30 

1.43663 

1.43878 

1.44445 

1.44882 

CVH17- CHCl—CN 

0.94068 

0.92834 

15 

1.44444 

1.44673 

1.45234 

1.45691 



30 

1.43924 

1.44146 

1.44704 

1.45136 

CHCl—CN 

0.93345 

0.02151 

15 

1.44635 

1.44866 

1.45445 

1.45901 


i 

30 

1.44133 

1.44354 

1.44917 

1.45369 


y-CHLOROBUTYRO-, ^-CHLORO wo-BUTYRO-, y-CHLOROCROTO- and ^-CHLORO- 
a-METHYLACRYLOKITRILES: CHgCl-^CHa—CHa—CN, CHaCl—CHCCHa)—CN, 

CH2CI—CH==CH—CN, CHC1=C(CH3)—CN: Boiling 'pointy density and refractive index: 
Berthet (1941). 

a-ETHYL./ 5 -CHLOROBUTYRONlTRILE: CH3-~CHC1~CH(C2H5)—CN; Boiling point, 
density and refractive index: Brtjylants and Ernould (1932). 

a-BROMOCROTONITRILES; CH 3 —CH^CBr—CN; Boiling and melting points, density 
and refractive index: Lbolerq and Bruylakts (1949) 






^4: HALOGENATED NITROGEN DERIVATIVES 

BROMOBENZYLCYANIDE: CgH4Br—CHg—CN: Saturatedmpour pressure: Balson ( 1947 ) 

a-BROMOCROTONAMIDES: CHs—CH-CBr—CONHg: Melting point: Leclerq and 
Bruylants ( 1949 ) 

CHLOROPICRIN: 0 ClaNOa: Saturated vapour prcJisure: Oyaiza (1927) and Blaszkowska- 
Zakrzewska ( 1928 ). Their values do not agree. 

d-GLUTAMIC ACID HYDROCHLORIDE: C02H.CHo.CHo.CH.(NHo).C02H.HCl and 

ORNITHINE DIHYDROCHLORIDE: NH2CH2.(CH2)2.(>H(NH2).C()2H.2HC]: 

Specific heat: Huffman, Ellis and Borsook ( 1940 ) 


METHYLAMMONIUM CHLORIDE CH, NH, Cl 

Constants: Aston and Ziemer (1946) (M.W. (>7.523) 


Specific heat: 



Cp 

|i 

11 * 

Cp 

!! 

I 

y Form 

L. -249.78 

0.03230 

-161.75 

0.21261 

-70.74 

0.27836 

-238.41 

0.06521 

-149.20 

0.22428 

-60.46 

0.28393 

-227.89 

0.09724 

-135.00 

0.23629 

i -50.70 

0.29029 

-210.07 

0.1397 

-126.72 

0.24264 

-37.27 

0.29615 

-201.45 

0.15750 

! -111.37 

0.25311 

1 - 30.91 

0.3000 

-187.23 

0.18167 

-102.77 

0.26031 

-20.37 

0.3048 

-180.93 

0.19067 

- 90.56 

0.26736 

I -13.32 

0.3080 

-170.95 

0.20349 

- 77.03 

0.27527 

- 1.09 

0.3344 

^ Form 






L. -260.06 

0.00372 

-190.80 

0.16104 

-119.32 

0.24082 

-249.18 

0.02275 

-178.42 

0.18083 

-110.20 

0.24806 

-241.88 

0,04138 

-172.08 

0.18956 

-103.50 

0.25333 

-228.91 

0.07698 

-161.42 

0.20172 

-89.75 

0.26326 

-218.94 

0.1022 

-148.67 

0.21433 

-76.67 

0.27191 

-210.96 

0.1210 

-138.10 

0.22472 

-65.94 

0.27976 

-203.16 

0.1371 

-131.66 

0.23118 

-59.83 

0.28484 

a Form 






L. -45.96 

0.3033 

! -7.39 

0.3089 

12.80 

0.3162 

-40.11 

0.3021 

-7.19 

0.3091 

13.16 

0,3166 

-33.61 

0.3028 

-0.93 

0.3120 

16.63 

0.3191 

-27.09 

0.3040 

+5.70 

0.3143 

18.94 

0.3199 

-20.10 

0.3051 

5.89 

0.3154 

20.55 

0.3203 

-14.10 

0.3070 

6.13 

0.3154 

24.81 

0.3254 


Heats of transition 

Lower: -52°76 6.297 cal 157g 

Higher: — 8°66 9.976 cal 15°/g 
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TETRAMETHYLAMMONIUM IODIDE (CHs)^ NI 


Specdfic heal: Coulter, Pitzer and Latimer (1940) (M.W. 201.03) 



Cp 


Cp 

t° 

ep 1 


Cp 

a -259.06 

0.008526 

-182.34 

0.08974 

-106.21 

0.1323 

-28.41 

0.1700 

-249.33 

0.02555 

-173.90 

0.09501 

- 87.82 

0.1413 

-19.79 

0.1711 

-238.99 

0.04222 

-165.50 

0.1001 

- 77.84 

0.1462 

-10.98 

0.1768 

-231.45 

0.05278 

-156.66 

0.1053 

- 67.89 

0.1507 

8.93 

0.1865 

-218.34 

0.06521 

-147.33 

0.1106 

- 58.63 

0.1547 

16.83 

0.1880 

-209.30 

-198.00 

-190.39 

1 

0.07272 

0.07939 

0.08461 

-140.62 

-123.56 

0.1146 

0.1229 

- 48.88 

- 38.63 

0.1592 

0.1631 

24.37 

0.1917 


ANILINE HYDROCHLORIDE CjHj NHg. HCl 

Constants: Leopold (1910) 

Saturated vapour pressure 


1 

p ram 

t° 

p mm 

S. + G. 113 

3 

S. + L. -f a 198 

162 

137 

9 

199.2 

222 

156 

23 

L. + G. 202 

248 

180 

73 

205 

273 

197.5 

158 

207 

297 


FLUOROANILINES CgH^FNHg 


Constants: Swarts (1913-19-23-31) 


Ortho 

Meta 

Para 

Boiling point 

186°4 Swarts (1913) 

187°4 SWAHTS (1913-19) 

Melting point 

Density 

10° 1.1437 SCHIEMANN 

186°3 „ (1919) 

15°8 1.16015 Swarts 

0°82 SwAETS (1919) 

16‘’9 1.1613 Swarts (1913) 

(1931) 

(1913-23) 

16°8 1.16004 Swarts (1919) 

1 

25°2 1.15236 Swarts 

(1919-23) 










60G HALOGENATED NfTROGEN DERIVATIVES 

(continued) 


Ortho i Meta j Pam 


Viscosity 

■ 





7) • 10^ 


V) • 10‘ 

t° 7] • 10" 


20.27 

2.565 Swarts (J9.31) 

1 25 

2475 Swarts (1931) 

20 302.5 

Swarts (1 

30.05 

2090 

i 30 

22(K) 

30 2370 

M 

40 

J700 

i 40 

1750 

40.05 1925 


50 

1405 

1 50 

1480 

50.03 1580 

,, 

60 

1198 

i 60 

1250 

60 1340 

- 

Befraciive index 

i 

1 

i 



18° 

1 

5°8 25°2 ! 

.18°5 

20° 

Ha 

1..54118 

1..5414 J..53000 

1.53975 

1.53618 

D 

1.54672 

] ..54737 •— 1 

1.54528 

1.53945 

H/S 

1..56263 

: l.r)6157 1.55155 | 

1.56132 

1.56078 

Hy 

1.57174 

; 1.57710 1.56.530 ' 

1 1.57520 

1.57344 


SCHIEMANN (1931) 

1 Swarts (1923) ' 

; Sf’HJEMAKN 

(1931) 


2,r)-DIFLU0E0ANILINE OeTTg Fg NHg 


Constants: Swarts (1914-23-31) 


Freezing point: 13°45 
Density: 18°1 1.2880 


Viscosity 


t° 

73-106 

1 t° 

7) • 10‘ 

20 

2320 

|i .50 

1.325 

30 

1875 

;■ 59.95 

1135 

40 

1564 

1 



Refractive index 


t° 

Ha 

D 

H/9 

lly 


18.1 

1.5107 

1.51454 

1.52983 

1.54240 
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GOT 


0-CHLOROANJLINE o-CeH, Cl 

Constants 


Saturated va/pour pressure: Kahlbaum (1898) 


..— 

-.. - - . 


* - 


■ --- - - , 

- -- r- - 

_r-- r__- 

t° 

p mm 

t° 

p mm 

! t° 

p mm ' 

t° 

p mm 

104.2 

25 

109.1 

31 

114.6 

39 

118.1 

45 

105.1 

26 

109.9 

32 

115.2 

40 1 

118.6 

46 

105.9 

27 

110.0 

33 

115.8 

41 i 

119.1 

47 

106.8 

28 

111.3 

34 

116.4 

42 i 

119.7 

48 

107.6 

29 

112.0 

35 

117.5 

44 ; 



108.4 

.30 

114.0 

38 

1 

L .. 


i 



Boiling point: 207'^0 Sidgwick and Kubie (1921) 


BR01\I() AN [LINES: o, mand ;?-C-gH 4 Br NHgt Boiling point and refractive index: Bruhl 
(1805); Density and mseosity: Bingham and Geddes (10J54). 


FLUOR()NITKOBENZEXE^S 


C JL F NO. 


Constants 


Meta 

Boiling point 

200°37 SwARTS (19.13) 


Freezing point 

3°6- SwARTS (1913-19) 
a 4°1 Hasselblatt (1913) 
P 3°1 


Density 
IT2 1.3273 
19° 1.3254 

Viscosity 
t° 7) • 10® 

25 2180 
30.1 1985 

35 1797 


SwARTS (1913-23) 
SCHIEMANN (1931) 


t° 

45 

65 

64.8 


75 * 10 ® 

1520 

1305 

1148 


Refractive index 


SWARTS (1931) 



17°2 

19° 

O 

o 

56°1 

Ha 

1.52171 

1.62007 

1.52471 

1.51004 

D 

1.62800 

1.52622 

1.53156 

1.5150 


1.64490 

1.54281 

1.54876 

1.53252 

Hy 

1.66072 

1.55889 

1.56567 

1.54880 


Swarts (1923) 

SCHIEMANN 

SCHIEMANN (1931) 

Swarts (1923) 


Para 


205° Wallach and Heussler (188G) 
205° Beekman (1904) 

206°7 S WARTS (1913) 

26°5 Wallacii and Heussler (1886) 
26°5 Beekman (1904) 

27° SwARTs (1913-19) 

27° Van Hove (1926) 

20° 1.3300 SCHIEMANN (1931) 

84°48 1.2583 Beekmann (1904) 


t° 

30.1 

40.05 1840 65 

50 1560 


7) • 10® t° 7) • 10® 

2245 60.45 1332 Swarts 

1248 „ (1931) 


(1931) 
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CHLOROKITROBENZENES: CcH^ Cl NO^. The data published for ortho and pira 
chloronitrobenzenes are incompatible. Only meia chloronitrobenzene seems to have been 
thorouglily studied. 


m-CHLOKONITROBENZENE m-C6H4 Cl NOg 

Constants 


Melting point 


24°0 

meiaslahle form 

Hasselblatt (1913) 

44°5 

stable form 

Jagiblski (1936) 


stable form 


44°4 


Beekman (1904) 

44°5 


PuscHiN (1926) 

44°4 ^ 


Bogojalensky and 

44°5 


Menschutkin (1909) 

44°2 


WlNOGRADOW (1908) 
Dodd and Hu Pak 

! 



1 


1 Mi (1949) 


Melting curve 


t*^ 

p kg/cm® 



P kg/cm2 


51.6 

350 

PuscHiN (1926) 

83.9 

1750 

PuscHiN (1926) 

59.1 

650 

99 

90.5 

2060 

99 

68.5 

1050 


96.5 

2350 

99 

73.1 

79.8 

1250 

1550 

99 

98.3 

2450 

1 


Density 



d 


t° 

d 


80.5 

1.3112 

Holleman and de Bruyn 

79.4 

1.3112 

Jagielski (1936) 



(1900) 

92.9 

1.2963 

99 

80.5 

1.3112 

Beekman (1904) 

99.4 

1.2898 


50.4 

1.3422 

Jagielski (1936) 

128.5 

1.2582 

i> 

61.6 

1.3305 


135.3 

1.2608 


70.5 

1.3208 

99 

143.6 

1.2413 
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Viscosity 



•I) • 10“ 

t" 

Y) • 10“ 


lO** 


21.1 

3093 

66.7 

1478 

107.3 

903 

Jagielski (1937) 

21.9 

3049 

74.6 

1,323 

112.9 

854 


29.5 

2752 

82.4 

1195 

122.3 

780 

f » 

35.6 

2508 

86.7 

1135 

129.1 

7.32 

ft 

42.1 

2214 

93.8 

1048 

1.36.5 

689 

fy 

47.4 

2004 

99.7 

991 

140.3 

668 


5.3.7 

59.7 

1804 

1637 

100.4 

972 

145.9 

644 



Viscosity from 25° to 60°: see diagram: Dodd and Hu Pak Mi (1949). 


m-BROMONITROBENZENE: 1^0^: Boiling point: Beekman (1904) and 

Narbutt (1905); density. Bruiil (1897) and Beekman (1904); refractive inde^: Bruhl (1897) 
and Jurgens (1924); heat of melting: Booojalensky and Winogradow (1908). 


4.CHL0R0.1,2.DINITR0- 4.BROMO-l,2-mNITRO- 

BENZENE BENZENE 

CeHa a (NOa)^ CgHs Br (NOg)^ 


Constants: Muller (1914) 


Melting point 





II 





f. I 

50° 



Stable f. 

.59°5 



f. II 

43° 



Metast. f. 

34‘'8 



f. Ill 

27° 








f. I 

60°09 Desvergnes (1925) 





Density 


d 

t° 

d 

t° 

d 

t° 

d 


,30 

1.5001 

60 

1.4699 

40 

1.8239 

70 

1.7889 


40 

1.4898 

70 

1.4602 

50 

1.8132 

80 

1.7590 


50 

1.4799 



60 

1.8011 



Surface tension 


V 

t° 

V 

t° 

y 

t° 

y 


30 

13.786 

60 

12.301 

40 

13.276 

70 

11.969 


40 

13.281 

70 

11.825 

50 

12.832 

80 

11.545 


50 

12.782 



60 

12.398 




oand m-NITROCHLOROACETOPHENONES: CcH4(N02).C0.CH8Cl: Saturated vapour 
pressure: Balson (1947). 


Tibimebmans 39 







13. SULPHUR DERIVATIVES 


CARBON DISULPHIDE 

Many authors recommend a chemical treatment in order to get rid of traces 
of sulphur in carbon disulphide; but in our opinion this treatment can be avoided 
by using a good dephlegmator. 

Impmities such as HgS and S may be detected by the methyleneblue reaction 
down to a concentration of 5 X % (Gillo, 1938). This author corroborates 
the fact that it is easy to attain the fifth degree of purity (At'" — 0°()()()). The 
pure samples must be kept in the dark. 


Constants: B.E. (1928). — Polyphasic equilibria 

Saturated vnfour 'pressure 



p mm 


p mm 

ij 4-0 

I! * 

p Jiim 

-18 

51.9 


110.7 

12 

1 215.4 

Stock, Henning and 

-17 

54.8 

-2 

116.0 

13 

1 224.5 

„ Kf.ss(1921 

-16 

57.8 

-1 

121.6 

14 

234.0 


-15 

60.9 

0 

127.3 

15 

243.8 


-14 

64.2 

+ 1 

133.3 

16 

254.0 


-13 

67.6 

2 

139.5 

17 

2(>4.:i 


-12 

71.2 

3 

145.9 

18 

275.0 

>> 

-11 

74.9 

4 

152.6 

19 

280.1 


-10 

78.8 

5 

159.5 

20 

297.5 

1 

- 9 

82.8 

6 

166.7 

21 

309.2 


- 8 

87.0 

7 

174.0 

22 

321.3 


- 7 

91.4 

8 

181.8 

23 

3.33.8 


- 6 

95.9 

9 

189.8 

24 

346.6 


- 6 

100.7 

10 

198.1 




- 4 

105.6 

11 

206.6 



- 

-50 

7 

-15 

61 

8 

182 

Seelig (1920) 

-45 

10 

-10 

79 

10 

198 


-40 

14 

- 5 

100 

12 

215 


-35 

19 

0 

128 

14 

233 


-30 

26 

2 

140 

16 

254 


-25 

35 

4 

153 

18 

276 


-20 

46.5 

6 

167 

20 

298 


-78.2 

0.68 

-21.53 

42.69 

10.15 

199.46 

Siemens (1913) 

-42.60 

11.81 

-11.12 

74.23 

19.66 

294.27 

n 

-31.70 

23.64 

- 0.01 

127.00 

46.24 

760.0 


-23.49 

39.11 

18.37 

279.52 

60.23 

1172.7 

Crafts (1913) 

- 9.57 

81.15 

32.35 

472.56 

74.20 

1741.5 


4* 4.40 

155.80 

46.26 

760 



99 
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Saturated vapour pressure (continued) 



p min 

r 

p mill 

1 t° 

1 

p min 


-25.35 

34.3 

0 

127.25 



Henning and Stock 

- 8.30 

85.7 

11.54 

211.3 



(1921) 

0 

127.9 

20 

298.05 

40 

617.5 

Ramsay and Young 

5 

100.0 

25 

301.1 

45 

729.5 

(1887) 

10 

198.45 

30 

434.5 

50 

857.1 


15 

244.15 

35 

519.65 




15.5 

247.8 

20.5 

303.0 



JoUKOVSKY (1934) 

18.0 

274.0 

22.8 

331.1 




19.3 

290.1 

24.3 

350.3 




29.942 

433.0 

51.780 

906.1 

74.213 

1741.0 

Zmaczynski (1930) 

35.334 

525.70 

57.334 

1074.6 

79.912 i 

2020.3 

i 

40.780 

633.90 

02.925 

1208.1 

85.040 

2347.4 


40.202 

700.00 

08.551 

1489.2 

i 

1 



i 

i 

20 

297.4 

Sameshtiv 

1 

[A (1935) 

1 

0 1 

120.4 

I Rex (I<)06) 

25 

301.1 



10 1 

1 197.0 

„ 

30 

434.0 



i 

I 


0.32 

128.5 

Roland (1928) 

20 1 

1 298 

i Faust (1912) 

15 

243.2 



29.2 i 

j 

i 

i 425.0 

I Hieshbeug (1932) 

j 

1 

i 


Boilinfj point 


46°2 

Faust (1912) 

40^^25 

Grimm and Patrick (1923) 

40“20 

Stull (1937) 

46^26 

Crafts (1913) 

46°21 

Rodger and Watson (1896) 

46°202 

Zmaczynski (1930) 

46°23 

Mathbws (1926) 

46°28 

Ramsay and Young (1887) 

46^24 

Siemens (1913) 

46^29 

Samesjiima (1925) 

46^25 

B.E. (1928) and Lecat 

4C°34 

Rosanoff and Easley (1909) 

46°25 

Tyrbr (1914) 



46®25 

Gjaldbaek and Hildebrand 




(1949) 




— (10 mm): 0^42 B.E. (1928) and Lecat 
dp 
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Freezing point 


-iirsi 

Stull (1937) 

-lire 

Timmermans, Van der Horst 

-iir53 

Clusius ans Ringer (1940) j 

i 

! 

and Kamerlingh Onnes (1922) 


Constants of state 



d 

i 


d 


0 

1.29270 

B.E. (1928) 1 

20 

1.2032 

Mathews (1926) 

15 

1.27055 


20 

1.2632 

Lowry (1914) 

30 

1.24817 

’• 1 

25 

1.25585 

Sameshima (1925) 

0 

1.29272 

Timmermans (1923) | 

1 

i 




di = 1.29272 —148.M0-H—30.6-10-H2 Timmermans (1923) (under 


Specific volume at different temperatures: Thorpe and Rodger (1894) 


Viscosity 






1 


0 

436 

B.E. (1928) 

-13 

514 

Faust (1912) 

15 

380 


-10 

495 


20 

363 


0 

440 





15 

383 





20 

367 





35 

332 



Surface tension 



V 


15 

33.07 

Hennaut-Roland and Lbk (1931) 

20 

32.25 

„ 

30 

30.79 

- 
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Refractive index 



He r. 

Ha 

D 

Hey. 

Heg. 

*Hi5 

By 


15 

1.62115 

1.62222 

1.63189 

1.63220 

1.65198 

1.6.5670 

1.67912 

B.E. (1928) 

dn 

(it 

0.00077 

77 

78 

78 

80 

81 

82 

20 

— 

1.61846 

— 


— 

1.6.5267 

1.67515 

WiiLLNER (1868) 

dn 

(It 

— 

0.000774 

— 


— 

819 


(6^^9-23°) 

15 

_ 

_ 

1.63190 

— 

— 

_ 

_ 

PULFRICH (1887) 

(In 

7t \ 


— 

i 0.00083 


— ' 

— 

i - 

3.5 


_ 

1.64143 

— 


. 

1 

1 

Berghoff (1894) 

22.7 

— 

— 

1.62522 

— 

1 — 

— 



dn 

dt 

— 

1 

0.00084 

i 

— 

— 

i — 

j, 

14.6 

_ 

_ 

1.6.3230 

— 

— 


_ 

Ketteler (1888) 

20.1 


— 

1.62803 

— 

i — 

— 

— 

23.5 

— 

— 

1.62543 

— 

1 — 


— 


dn 

df 

1 

— 

0.00077 

— 


— 

— 

•• 


Dielectric constant 


t° 

e 



e 


18 

2.652 

Kyropoulos (1927) 

-20 

2.6858 

Le Fevre (1938) 

20 

2.647 


-10 

2.6721 


23.5 

2.65 

Kahlenbero and 

0 

2.6581 




Anthony (1906) 

10 

2.6438 





20 

2.6318 


20 

2.6331 

PlETTE (1947) 

25 

2.6246 





30 

2.6170 





40 

2.60,30 

- 


Molecular magnetic rotatory fower: 20® 9.80 Lowry (1914) 

Heat constants 


Specific heat: Brown and Manow (1937) 


t® 

Cp 

i 

1 

C. -258.11 

0.0217 

L. —103.65 

0.2364 

-209.69 

0.1172 

-67.88 

0.2365 

-169.16 

0.1492 

-11.50 

0.2381 

-122.69 

i 0.1742 

+24.27 

0.2387 

(other temperatures, see authors) | 
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Heat of vaporisation 

(B.V.) 83.8 cal ir>7g 

Grimm and Patrick (1922) 


(40°29) „ 

MatheWwS (1926) 

Heat of mdling 

13.802 

Brown and Manow (1937) 


CARBON SESQUlSULPLirDE: CoS;,: Melting point and minmted vapour 'jwesHure: 
Stock and Praetorius (1912). 

METHYL MERCAPTAN Cllg SII 

Constants: Russell, Osborne and Yost .(1942) 


Saturated vapour pressure 



p min 

II 

1 ] 


2 > min 1 P’ 

p mm 

-51.280 

41.13 

i 

-9.474 

.399..30 I' .'5.977 

760.04 

-23.872 

201.40 

ji 

4 0.029 

.599.40 !' 



Boiliwj point: 5°96 

Meltmg point: — 12 HO Timmermans 

-123^00 

Transition point: — 135°5() 


Specific heat 



<•» 

1 

1 

Cp 

i" 

Pp 

t" 

Cp 

CM -258.19 

0,0161 

-235.17 

0.1019 

-184.32 

0.2285 

!L. -117.54 

0.4422 

-257.34 

0.0184 

-233.55 

0.1113 

-179.90 

0.2355 

-112.66 

0.4401 

-256.69 

0.0204 

-232.43 

0.1155 

-179,04 

0.2366 

-111.09 

0.4391 

-255.68 

0.02341 

-229.55 

0.1255 

1 -173.78 

0.2441 

-106..36 

0.4380 

-255.18 

0.02549 

-228.76 

0.1283 

- 168.29 

0.2515 

- 98.69 

0.4359 

-253.81 

0.02983 

-225.08 

0.1406 

-162.79 

0.2592 

- 89.05 

0.43.39 

-253.67 

0.03068 

-224.86 

0.1413 

-157.46 

0.2663 

- 78.85 

0.4,324 

-251.99 

0.03686 

-220.52 

0.1546 

-155.96 

0.2680 

- 68.65 

0.4314 

-251.66 

0.03815 

-220.12 

0.1556 

-152.29 

0.27.34 

- 5S..53 

0.4305 

-249.90 

0.04507 

-216.44 

0.1652 

-150.87 

0.2750 

- 48.48 

0.4303 

-249.22 

0.04781 

-215.70 

1 0.1671 

-147.26 

0.2798 

- 38..53 

0.4310 

247.53 

0.05490 

-211.30 

0.1777 

-145.10 

0.2829 

- 28.68 

0.4.326 

-246.59 

0.05885 

-210.63 

0.1793 

-142.35 

0.2869 

- 18.93 

0.4.341 

-244.99 

0.06559 

-206.16 

0.1893 

-140.13 

0.2900 

- 9.27 

0.4366 

-243.79 

0.07069 

-201.01 

0.1996 

-139.95 

0.2904 

- 2.10 

0.4.393 

-242.19 

0.07731 

-195.82 

0.2098 

C.II-139.94 

0.2902 



-240.65 

0.08361 

-190.58 

0.2185 

-132.74 

0.3091 



-239.30 

0.08908 

-185.27 

0.2272 

-126.59 

0.3632 



-237.20 

0.09750 








Heat of vaporisation 

(B.P.) 122.10 cal 157g 


Heat of melting 

29.348 


Heat of transition 

1.09 
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ETHYL MERCAPTAN CgHg SH 

Constants: Berthoud and Brum (1924) 

Critical constants 


(T. 

d cr. 

225.5 

0.2906 


Densities of the liquid and the saturated vapour 



L. 

V. 


L. 

V. 

0 

0.8623 

0.0006 

154.8 

0.6456 

0.0402 

11.5 

0.8500 

0.0011 

164.5 

0.6234 

0.0494 

;^2.8 

0.8240 

0.0025 

179.6 

0.5913 

0.0633 

77.6 

0.7660 

0.0072 

190.4 

0.5617 

0.0801 

9‘).7 

0.7342 

0.0118 

200.5 

0.5322 

0.0962 

l]vS.6 

0.7070 

0.0185 

210.1 

0.4986 

(M180 

128,0 i 

0.6947 

0.0211 

216.2 

0.4691 1 

0.1404 

139.8 1 

0.6729 

0.0297 

218.3 

0.4544 

0.1501 


Saturated, vapour pressure 



p mm 


p atm. 

t° 

p atm. 

0 

190 

70 

3.0 

150 

17.4 

10 

294 

80 

3.9 

160 

20.6 

20 

442 

100 

6.3 

170 

25.5 

30 

646 

110 

7.9 

180 

28.5 

40 

915 

120 

9.8 

190 

33.1 

50 

1267 

130 

12.0 

200 

35.8 

60 

1718 

140 

14.5 

210 

44.1 





220 

50.4 


Boiling point: 


35°05 Hunter and Partington (1931) 


Freezing point: 


--147°0 Timmermans 


Density 



d 


t“ 

d 


0 

0.8623 

Berthoud and Brum 

38.7 

0.8162 

Berthoud and Brum 

15.4 

0.8454 

>, (1924) 

48.4 

0.8043 

(1924) 

23.7 

0.8357 


78.4 

0.7652 


31.7 

i 

0.8259 

i 

1 

ft 

20 

0.8398 

Hunter and Partington 
(1931) 
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Surface tension 



y 


11.5 

26.59 

Berthoud and Brum (1924) 

32.8 

22.52 


77.6 

16.32 

1 


'Refractive index 



Ha 

D 

H/3 



19.8 

20 

1.42844 

1.43146 

1.43119 

1.43858 

1.44469 

Van Ti^ssenrrokk (1929) 

Hunter and Partington (1931) 


DIMETHYL SULPHIDE (CHs)^ S 

Constants: Bertiioud and Brum (1924) 


Densities of the liquid and the saturated va/pour 


t° 

L. 

V. 


L. 

V. 

98.9 

0.7490 

0.0102 

180.8 

0.6081 

0.0616 

119.8 

0.7210 

0.0173 

183.0 

0.6011 

0.0661 

129.8 

0.7066 

0.0206 

192.2 

0.5796 

0.0783 

139.7 

0.6897 

0.0267 

199.7 

0.5601 

0.0908 

148.1 

0.6768 

0.0301 

205.8 

0.5403 

0.1041 

154.4 

0.6641 

0.0359 

210.5 

0.5251 

0.1146 

162.3 

0.6484 

0.0417 

216.1 

0.5037 

0.1320 

172.0 

0.6266 

0.0529 

220.7 

0.4833 ! 

1 

0.1474 


Saturated vapour pressure 



j p mm 

t° 

p mm 


p mm 


-22.557 
-10.038 
+ 0.086 

i 52.46 
102.75 
168.29 

4.933 

9.847 

210.33 

260.85 

1 

14.872 

20.077 

1 

326.37 

398.84 

Osborne, Doescher 
and Yost (1942) 


Boiling point 


37°2 

37°33 

^1% 


Strecker and Spitaleb (1926) 
Osborne, Doeschbr and Yost (1942) 
Lbcat 
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Melting point 


—98°305 Osborne, Doescher and Yost (1942) 


Density 


t° 

" 1 


d 

- - - . . 

: 

! 

d 

0 

0.8720 

43.3 

0.8211 

1 .58.8 

0.8023 

15.8 

0.8547 

5] .7 

0.8108 

i 60.0 

0.8017 

32.0 

0.8347 



1 



Surface tension 


t“ 



11.1 

26.,50 

Berthoud and Brum 

32.9 

23.33 


57.7 

19.87 



Specific heat: Osborne, Doescher and Yost (1942) (M.W. 62.13) 



cp 


cp 


cp 

j 

1 cp 

C. -259.08 

0.0142 

-228.19 

0.1084 

-165.30 

0.2345 

L. -91.95 

0.4330 

-257.42 

0.01811 

-223.49 

0.1216 

-159.45 

0.2425 

-91.86 

0.4328 

-256.61 

0.02302 

-218.39 

0.1349 

-153.79 

0.2499 

-85.22 

0.4325 

-253.87 

0.02805 

-213.05 

0.1472 

-148.31 

0.2572 

-82.73 

0.4320 

-252.08 

0.03378 

-207.78 

0.1596 

-142.62 

0.2648 

-73.03 

0.4320 

-250.26 

0.03951 

-202.48 

0.1708 

-136.88 

0.2720 

-63.42 

0.4324 

-248.29 

0.04592 

-197.09 

0.1822 

-131.17 

0.2794 

-53.88 

0.4328 

-245.72 

0.05410 

-191.30 

0.1930 

-125.14 

0.2870 

-44.42 

0.4341 

-242.83 

0.06393 

-185.15 

0.2036 

-119.13 

0.2952 

-35.04 

0,4355 

-239.50 

0.07468 

-179.00 

0.2139 

-113.16 

0.3026 

-25.75 

0.4375 

-235.96 

0.08558 

-176.,35 

0.2179 



-16.10 

0.4400 

-232.26 

0.09665 

-170.94 

0.2258 



- 6.10 

0.4429 







+ 3.78 

0.4462 







13.53 

0.4499 


Heat of vaporisation 

(17®90 and 365.5 mm) 
107.7 cal 157g 

Osborne, Doescher and Yost (1942) 

Heat of mdti'ng 

30.73 „ 
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SULPHUE DEEIVATIVES 


DIETHYL SULPfflDE (C2H5)2 S 

Constants: B.E. (19e35) 

Boiling jmnt 


92°10 

dt 

dp 

(10 mm); 0“40 B.K. (HKJo) and Leoat 

92“ 1 


Beckmann (1878) 


Freezing 2 ^oint: — 103°3 


Densitif Viscosity Surface tension 



d 

! 


7] • 10® 


I 

i ^ 

0 

0.85599 


15 

467 


15 

25.78 

15 

0.84102 


30 

396 


20 

25.28 

30 

0.82607 




1 

1 

30 

24.16 


Refractive index 


t^ 

1 He r. 

Ha 

D 

Hey. 

Heg. 

lip 

Hev. 


15 

dn 

dt 

j 1.44208 
0.00051 

! 

! 

[ 1.44253 
! 51 

1.44550 

1.44567 

51 

1 

1.45118 

' 51 

1.45255 

51 

1.45699 

52 

B.E. (1936) 


Dielectric constant: 20° 6.004 Timmeemans (unp.) 

Vogel and Cowan (1943) give values for dimethyl and diethyl sulphides, which do not 
agree with those of the preceding authors; they have also studied a series of other sulphides. 

TETEAMETHYL OKTHOTHIOCARBONATE C (8CB^), 
Constants: Backee and Peedok (1943) 

Melting point: Form I 65°5 Transition, pmnts: Form III 23°2 Form II 45°5 
Surface tension: 70° y: 36 
Refractive index 


t^ 

Ha 

D 

H)S 

Hy 


L. 70 

1.5804 

1.5853 

1.5978 

1 

1.6086 1 











SULPHUR DERIVATIVES 
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Heat of inciting 


4.942 cal 157g 

Heat of transition 

Form III - II 

7.288 

Form II I 

0.085 


A IJ.YL 2^0-TinOCYANATE ( -C 

Constants: B.E. (1932) 

Boiling ])oint Freezimj foint 


162"0 

Vt 

dp 

(10 mm): 0°50 

1 -102“5 

ir.2°()r) 


0''50 Lecat 

1 


Timmermans 





Density Viscosity 


":: 1 
f 1 

1 

d 


1 

1 * 

7 ] • 105 


0 

1.08909 


i I 

15 1 

782 


15 

1.02356 


30 

642 


80 

1.00811 


1 




Surface tcMsion 


t° 

V 



y 


15 

20 i 

35.30 

34.66 


30 

11.5 

33.44 

35.82 

! 

SCHIFF (1883) 


Refractive index 



Ho r. 

Hoc 

Hey. 

Heg. 

ii^ 

15 

1.52731 

1.52814 

1.53349 

1.54382 

1.54645 

dn 

dt 

0.00053 

53 

53 

54 

55 
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SULPHUR DERIVATIVES 


MUSTARD GAS or YPERITE or pp'-DICHLORODIETHYL SULPHIDE 

(CH2CI.CH2)2S 


Constants 


Saturated vapour preMure 


Dynam, method 


Stal. imthod 



t° 

p mm 

t° 

p mm 


p mm 

I 

1 

i 

p mm 


14.9 

0.046 

41.8 

0.392 

17.8 

0.057 

63.2 

1.64 

Ealson, Denbigh and Adam 

19.7 

0.070 

47.6 

0.611 

25.0 

0.100 

65.3 

2.07 

(1947) 

25.0 

0.106 

68.4 

2.26 

31.9 

0.188 

71.8 

2.97 


30.1 

0.163 

75.8 

3.52 

40.0 

0.350 

74.3 

3.39 

.1 

35.2 

0.239 



54.8 

1.07 

81.7 ! 

5.12 

1 

1_i 



t® 

1 p mm 


30 

! 0.1575 

Bent and Fr 

40 

0.3363 

,, 

50 

0.6822 



Melting point: 14°35 Balson, Denbigh and Adam (1947) 
14'"45 Felsing, Hunting and Fell (1948) 


Refractive index: n^JJ" 1.5227 Bent and Francel (1948) 


CARBON OXYSULPHIDB COS 


Constants: Clusius and Weigand (1940) 
Melting curve 



p atm. 


p atm. 


p atm. 

-138.68 

-138.73 

12.93 

8.86 

j -138.79 

4.38 

j -138.86 

0.001 


Triple point: —138®85 and 0.001 atm. 













SULPHUR DERIVATIVES 


C21 


METHYLSULPHOXIDE (CH3)2SO 

Constants: Douglas (1948) 

Saturated vapour pressure 



p mm 

t° 

p mm 


p mm 

20 

0.417 

35 

1,195 1 

45 

2.27 

25 

0.600 i| 40 

1.656 I 

50 

3.07 

30 

0.853 |! 

i 




Heat of vaporisation: (25°) 191.3 cal 157g 

METHANE and ETHANESULPHONIC ACIDS: SO3HCH3 and SO3HC2H5: Density, 
viscosity surface tension and refractive index: Berthoud (1929). 

DIALKYL SULPHITES and SULPHATES: and R2SO4 (R-CH3 to CgHn): 

Boiling point, density, surface tension and refractive index: Vogel and Cowan (1943). 

TAURINE: NH2.(CH2)2.S03H: Specific heat: Huffman and Fox (1940). 

/I.^'-DITHIODILACTIC ACID: (SCH(CH3)C02H)2, CYSTEINE: HS CH2CH(NH2)C02H 
and CYSTINE: (COjH CH(NH2) CHj 8)3: Specific heat and heat of ccnnhusiion: Huffman 
and Ellis (1935) and Becker and Roth (1934). 


THIOPHENOL CgHg SH 


Constants 

Boiling point: 169°5 Lecat 

Melting point: —14°9 Parks, Todd and Moore (1936) 


Density 



" ! 



' d 


25 

1.0728 

Walden and Swinne 

23.2 

1.0739 

Eisbnlohb (1911) 

50 

1.0491 

„ (1912) 




75 

1.0254 


{ 



Surface tension 






y 


t° 

y 


16.9 

39.19 

Walden and Swinne 

68.0 

34.10 

Walden and Swinne 

23.5 

38.34 

(1912) 

76.4 

32.02 

„ (1912) 

36.0 

36.89 


93.5 

1 

30.32 
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Specific heat: Parks, Todd and Moore (1936) 



1 

Cp 1 

t’" 

! 

Cp 

i 

ii 

ep 1 


1 

I 

C. -183.16 

0.1271 

-123.16 

0.1912 

1 -63.16 

0.2403 

L. -1.3.16 

0.3653 

-173.16 

0.1363 

-113.16 

0.1687 

1 -53.16 

0.2508 

- 3.16 

‘ 0.3699 

-163.16 

0.1488 

-103.16 

0.2061 

' -4.3.16 

0.2622 

-f 6.84 

0.3745 

-153.16 

0.1691 

- 9.3.16 

0.2138 

-.3.3.16 

0.2754 

16.84 

0.3792 

-143.16 

0.1831 

- 83.16 

0.2217 

-23.16 

0.305 

26.84 

0.3838 

-133.16 

0.1843 

- 73.16 

0.2.306 






Heat of melting 


2490 cal 157g 


Pakks, Todd and Moore (1996) 


THIOPHEN CJI 4 S 


Constants 


Saturated vapour pressure 



p mm 


p mm 

i! t“ 

1! 

1 p mm 


0. -80.96 

0.007 

L. -44.96 

1 

0.80 

+0.04 

1 

1 21.3 

Milazzo (1944) 

-75.96 

0.015 

-35.16 

1.98 

5.24 

: 28.5 


-67.66 

0.050 

-23.16 

5.15 

5.54 

29.0 

>> 

-62.96 

0.095 

-12.96 

9.5 

13.54 

44.0 

,, 

-60.16 

0.140 

- 6.56 

14.5 

16.24 

49.5 

” 

20.2 

63.2 

41.35 

164.7 

70.5 

490 

Nasini (1929) 

25.05 

79.8 

50.6 

243.4 

79.9 

641.5 

,, 

29.2 

96.6 

60.1 

341 

84.2 

758.1 


71.0 

500 

81.45 

700 

89.7 

900 

Fawcett and Rasmus- 

76.6 

600 

85.5 

800 

! 



„ SEN (1945) 


Boiling point 


84°0 

CouLSON, Hales and Herington 

84^3 

Nasini (1929) 


(1948) 

84°7 

Lecat 

84°12 

Fawcbt and Rasmussen (1945) 

84°9 

Eggers (1904) 

84°3 

Thorpe and Rodger (1894) 




— (10 mm) 0‘’43 Fawcett and Rasmussen (1945) 

dp 


Freezing point 


~38°30 


Fawcett and Rasmussen (1945) 








SULPHUR DERIVATIVES 


G23 


Density 



d 


d 


11.8 

1.07387 

26.6 

1.05662 

Knops (1888) 

16.5 

1.06835 

29.2 

1.05332 

>» 

19.7 

1.06466 

32.0 

1.05034 


23.4 

1.06045 




13.7 

1.0711 

34.1 

1.04770 

Nasini (1929) 

15.4 

1.06966 

56.2 

1.02090 

,, 

30.3 

1.0518 



>« 

20 

1.0644 

30 

1.0524 

Fawcett and Rasmussen (1945) 

25 

1.0583 



- 

20 

1.0647 



CouLSON, Hales and Herington (1948) 


Viscosity 






T] • 106 


Y)-106 


20 

662 

30 

584 

Fawcett and Rasmussen (1945) 

25 

621 

__ 





Refractive index 



Ha 


D 


HiS 


Hy 


16.3 

1.525990 

16.4 

1.530777 

16.3 

1.543343 

16.3 

1.554216 

Knops (1888) 

20.2 

1.523573 

19.7 

1.528736 

20.1 

1.540933 

20.0 

1.551859 

1 

1 

25.5 

1.520280 

24.6 

1.525582 

25.3 

1.537538 

24.9 

1.548110 


28.2 

dn 

dt 

1.518551 

0.000625 

26.3 

1.524454 

638 

27.6 

1.536009 

649 

27.2 

1.547186 

645 

(for other temperatures, 
see author) 

_ 

— 

20 

1.5287 

— 

— 

— 

— 

Fawcett and Rasmus¬ 

— 

— 

25 

1.5256 

— 

— 

— 

— 

sen (1945) 

— 

— 

30 

1.5223 

— 

— 

— 

*— 

- 

— 


dn 

dt 

0.00044 


— 

— 

— 


— 

— 

20 

1.5286 



— 


CouLSON, Hales and 
Herington (1948) 
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SULPHUR DERIVATIVES 



2-METHYLTHrOPHEN 

1 S-METHYLTHIOPHEN 


C4H3(CH3) S 

i C3H3(CH,) s 

Constants: Fawcett (194G) 


Boiling point 

112°5 

1 

11.5*4 

dt 


0°46 

dp 

: 0°46 

Melting point 

-03*5 

A. -r)8°9 

B. -74°1 

Density: 20° 

1.0194 

1.0216 

25° 

1.0140 

! 1.0162 


1.0086 

, 1.0110 

Viscosity: t) • 10*'* 0° 

944 

902 

20° 

716 

687 

25° 

i 669 

642 

30° : 

1 

629 

607 

Refractive index 

no t. 

1..5203 

HD 

dt 

1.5204 

20° 

25° 

1.5174 0.00059 

1.5175 0.00058 

30° 

1.5144 

1.5146 


2-ACETYLTHIOPHEN C 4 H 3 (CH 3 CO) S 


Constants: Johnson (1947) 


Boiling 'point: 

Freezing point: 
Derhsity: 
Viscosity vj • 10 ^ 
Surface tension: 


231 °90 — (10 mm): 0*55’ 
dp 

10*425 

20* 1.1709 

30* 232 

30° 44.5 


Refradive index 


t° 

I) 

Hggr. 

Hgbl. 


20 

dn 

dt 

1.5667 

0.00049 

1.5727 

49 

1 1.6017 

49 



2.NITR0TH10PHEN: CiH 3 {NO,)S and 2,5-DINITROTHIOPHEN: C«H,(NO,),S: 
Saturated vapour pressure and melting point; BABASixiAn and Jacssok (1929); MdUng point; 
Stsixkobf (1914) and Meyeb and STADniis (1884). 






14. DERIVATIVES WITH OTHER ELEMENTS 

DIPHENYLSELENIDE: (CeH 5)2 Se: Density^ surfax^e tension refractive index .‘Yoqtsl. 

and Cowan (1943). 

CARBOKSULPHOSELENIDE: CSSe: Boiling 'point, density and surface tensim: Briscoe, 
Peel and Robinson (1929). 

TRIETHYLPHOSPHINE: (C 2 H 6 ) 3 P: Saturated vapour pressure: Thompson and Linnett 
(1936); density and refractive index: Jones, Davies and Dyke (1933). Other PHOSPHINES 
and other PHOSPHORI'S-OONTAINING COMPOUNDS: Jones, Davies and Dyke (1933). 

TRIPHENYLPHOSPHINE: (C 6 H 5 ) 3 p: Saturated vapour pressure, 'melting point, density 
and surface tension: Forward, Bowden and Jones (1949) 

A scries of ORTHOPHOSPHATES: P 04 R 3 (R=CH 3 ->C 5 H„) Vogel and Cowan (1943). 

2-CHLOROVINyLDICHLOROAR8INE: (CH 2 =CCl)Cl 2 Ascis: Sakirated lupour pressure, 
boiling and melting points, density, viscosity and refractive index: Whiting (1948). 
DIPHENYLCYANOARSINE: (CeH 6 ) 2 CN As: Saturated vapour pressure: Balson (1947) 
^rRlPHENYLARSlNE, STIBINE and BISMUTHINE: (CfiH 5 ) 3 As; (C 6 H 3 ) 3 Sb; 

Saturated vapour pressure, melting point, density and surface tension: Forward, Bowden 
and Jones (1949) 


TETRAMETHYLSILANE (CHa)^ Si 


Constants: Aston, Kennedy and Messerly (1941) 


Saturated '(xi'pour pressure 


t° 

p mm 1 

t° i 

p mm 

t® 

p mm 

t° 

p mm 

-64.22 

6.24 

-23.11 

90.79 

4-1.41 

289.35 

15.25 

.503.41 

- 55.98 

11.71 

-17.08 

123.78 

8.83 

392.31 

19.46 

588.54 

-30.99 

41.50 

- 9.43 

178.77 

9.79 

407.57 

20.49 

611.29 

-30.31 

61.28 

- 3.97 

229.12 

14.81 

494.99 




Boiling point Freezing point 


26°64 


(a) 


unst. form 


~ 102‘’12 




st. form 


-99°04 


Sfediic heat (M.W. 88.197) 



^’P I 

t° 

Cp 

t° 1 

Cp j 

1 

1 ^'P 

C. P -260.87 

0.00990 

-209.11 

0.16995 

• -127.94 

0..3298 

-63.81 

0.4649 

-258.77 

0.01663 

-204.00 

0.18219 

-121.43 i 

0.3417 

-58.94 

0.4683 

-256.73 

0.02305 

-199.15 

0.19429 

-115.03 

0.3548 

-53.34 

0.4723 

-254.90 

0.02808 

-194.16 

0.20689 

-108.99 

0.3654 

-47.65 

0.4753 

-253.12 

0.03531 

-188.77 

0.21874 

-104.51 

0.3935 

-42.33 

0.4787 

-251..38 

0.04186 

-183.36 

0.22911 

-101.76 

0.4609 

-36.75 

0.4842 

-248.98 

0.04774 

-178.11 

0.24053 

C. a -106.54 

0.4196 

-30,61 

0.4854 

-245.28 

0.06114 

-172.72 

0.2516 

-104.69 

0.4621 

-22.66 ! 

0.4932 

-240.32 

0.07764 

-167.03 

0.2633 

-103.98 

0.5396 

-16.83 

0.4962 

-2.36.04 

0.09043 

-161.25 

0.2730 

L. - 94.75 

0.4456 

-10.33 

0.5016 

-231.89 

0.1022 

-155.80 

0.2814 

- 90.04 i 

0.4486 

- 3.39 

0.5070 

-226.95 

0.11673 

-150.73 

0.2870 

- 84,26 

0.4544 

+ 3.01 

0.5138 

-222.02 

0.13390 

-145.47 

0.3003 

- 78.66 

0.4564 

9.35 

0.5200 

-216.87 

0.14584 

-140.01 

0.3098 

- 74.32 

0.4589 

15.24 

0.5329 

-215.47 

-211.62 

0.15056 

0.16166 

-134.00 

0.3196 

- 67.21 

0.4645 

20.37 

j 0.5485 


Timmermans 40 
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DERIVATIVES WITH SILICON 


Heat of vaporisation 

26°64 65.59 cal 15% 


Heat of melting 

a 16.177 



^ 18.643 „ 



METHYL CHLORO, METHYL FLUORO, METHYL CHLOROFLUOROSILANES: 
(CH 8 ) 2 Cl 2 Si, GHjClgSi. CHgFgSi, CHgClFgSi and CHaClaFSi; 

Saturated vapour pressure^ boiling and melting point, lieat of vaporisation: Booth and 
Martin (1946); density: Balis, Gilliam, Hadsell, Liebhafskst and Winslow (1948). 


ETHYL ORTHOSILICATE Si (0 

Constants: Solana and Moles (1932) 

Critical temperature: 61 


Saturated vapour pressure 



p mm 


p mm 


p mm 


p mm 

24.8 

2.8 

114.2 

148.5 

138.6 

328.3 

165.3 

701.3 

39.5 

6.1 

121.0 

183.3 

141.7 

358.6 

165.8 

708.2 

60.1 

18.0 

122.3 

191.1 

146.2 

407.5 

168.2 

754.0 

66.0 

21.6 

123.5 

202.0 

149.0 

449.0 

170.2 

794.0 

80.6 

41.8 

124.7 

211.3 

153.5 

511.6 

171.5 

812.8 

82.8 

45.4 

128.5 

231.1 

157.3 

560.9 

172.8 

849.8 

93.1 

66.4 

130.7 

249.0 

162.9 

653.5 

173.2 

863.6 

107.2 

109.6 

132.6 

1 

270.0 






Boiling point Melting point 


168°56 


~82°5 

168°8 

Lecat 



Density and viscosity 



d 

73-104 

1 

d 

73 - 10 * 

t® 

d 

73 * 10 * 

0 

0.95558 

— 

25 

0.92939 

6556 

50 

0.90192 

4972 

5 

0.96028 

— 

30 

0.92384 

6161 

58 

0.89307 

4579 

10 

0.94485 

7926 

35 

0.91840 

5812 

66 

0.88446 

4273 

15 

0.93964 

7395 

40 

0,91295 

5507 

73 

0.87730 

4056 

20 

0.93456 

6939 

45 

0.90741 

5216 





Refractive index 


n 


Id* 

D 


1.38169 


















DERIVATES WITH BORON 


627 


METHYLBORIC ANHYDRIDE 1 
(CH3B0)3 

Constants : J 

METHYLBORIC ACID 

CH3B(OH)s 

Burg (1940) t° 

p mm 

t° 

p mm 

t° 

p mm 

t° 

p mm 

Saturated vapour L. 0.0 

20.6 

32.2 

113.0 

C. 26 

2.5 

57 

31 

qyressure 14.3 

46.5 

39.9 

161.5 

31 

4.2 

61 

42 

21.7 

67.8 

47.7 

227.1 

41 

9.3 

65 

56 

24.8 

79.2 

54.8 

304.7 

45 

13.0 


j 

Boiling point 

79° 



— 



Melting point 

1 

0 

QO 

CO 

1 



— 




METHYLBOROBIFLUORIBE DIMETHYLBOROFLUORIDE 

BCH3F2 B(CH3)3F 

Constants: _ 


Burg (1940) t° 

1 

p mm 1 t° 

p mm 

t° 

p mm 

t° 

p mm 

Saturated vapour — 98.6 

62.4 1 -80.9 

242.7 

-112 

6.0 

-78.7 

93.06 

'pressure —95.7 

80.0 -78.7 

281.8 

-96.0 

26.2 

-64.5 

230.1 

-94.2 

90.0 - 69.0 

524 1 

-84.6 

61.0 

-45.9 

633 

-91.1 

116.4 -64.3 

681 





-85.9 

170.6 







Boiling point — 62^3 — 42°2 


Melting point --130°45 —147°35 


METHYL and ETHYL BORATES: B(0CH8)3 and B(0C3H6)3: Boiling point, density 
and surface tension: Etridge and Sugden (1928); boiling point: Lecat. 
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15. ADDENDA 

We have become acquainted with the following works too late to include them 
in the tables: 

Car LEY and Bertklsen (1949): Carbon lotrachloride 
D’Hondt and J ungers (1949): 1 , 1 -Dibromoethanc and 1 , 1 , 2 -Tribromoethane 
Dreisbach and Shrader (1949) and Dreisbach and Martin (1949): 
Carbon tetrachloride, 1 , 2 -Dichloropropane, w-Butvl bromide and o-Dichloro- 
benzene 

A. F. Forztati, W. R. Norris and F. 1). Rossini, J. Research Nat. Bur. 
Standards, 43 , 555 (1949): vapour pressures and lioiling points of paraffins in 
C 7 and C 9 ,’*Vlkyk 7 /cZopentanes, alk}dc//cZohexanes and alkylbenzenes 
A. F. Forziati and F. D. Rossini, J. Research Nat. Bur. Standards, 43, 
473 (1949) give some constants of many hydrocarbons. The agreement with 
values given in this book is usually very good; the only discrepancies occur 
for 1,2,3-Trimethylbenzenc (hemimellitene), 1,2,4-Trimethylbenzene (pseudo- 
Cumene) and EthylcycZopentane. 

Nicolini and Laffite (1949): Methylcz/rfobexane, Dh^opropyl ether, 
Dime thy lacetal, Diethylacetal, Dimethylformal, Diethylformal 
Sever, Bennett and Williams (1949): Ilexamethylethane 
Steinhauser and White (1949): ^i-IIej)tane, Benzene and Toluene 
Waddington, Smith, Scott and Huffman (1949): 2-Methylpentane 
and 2 , 3 -Dimethylbutane (cf. Howard, Hears, etc. (1917), see p. 645, and 
Forziati, Glasgow, Jr., etc. (1946), see p. 641). 

Corrigenda 

Von Grossb, see Grosse Narbutt, see Von Narbutt 

Halban, see Von Halban Rets, see Von Reis 

Kolossowski, see De Kolossowski Schneider, see Von Schneider 

Lee, see Van der Lee 

p. 98, density of n-Nonane, the value 0.71328 should read 0.71398. 

p. 127, in the last columns of the first table, (work of Scott, Waddington, etc.) the pressure 
in mm should be replaced as follows: 


t° 

p mm 

46.728 

1268.0 

52.005 

1489.3 

57.320 

1740.9 

62.675 

2025.8 


N.B. The pressures in mm indicated by the same authors for Pentene (p. 124) and the 
2 -Methylbutene8 (p. 127 and 128) are not exactly equal, but differ by some 
hundredths of a mrn. 

p. 139, imder the table of the specific heats of But\Tie-2, Between 130° and 110° should read: 

Between -130° and -110°. 

p. 272, for sec. Hexyl fluoride, the surface tension is 20.39 and not —. 

The refractive index is measured at 20° and not at 20°39. 
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1. HISTORICAL 


The honour of having undertaken the first systematic investigation on the 
physical constants of pure organic compounds belongs to Kopp (1842). 

For a. long time afterwards, there were but few chemists who carried out 
research of this nature. During about half a century, only the classical works 
of Mendeleef on ethyl alcohol, of De Visser on acetic acid, and of Regnault, 
were outstanding. This state of affairs lasted until the study of stoichiometric 
relations made necessary the preparation of a large number of organic compoimds 
in a state of purity, and the precise determination of their coiLstants. 

An early group of investigators undertook such a systematic research about 
1885; in particular may be mentioned Lossen and Gartenmeister, of the 
laboratory of Konigsberg, who continued and extended the determinations 
of Kopp on molecular volumes. 

They were followed by BrIthl, whose determinations of refractive indices 
are* classic; Sou iff made an important contribution to the study of capillary 
constants; Thorpe, the first good measurements of viscosity; and Perkin 
those of the magnetic rotatory power of organic compounds. All these 
scientists paid special attention to the purification of their samples and, in many 
cases, their results have been confirmed by contemporary authors. 

At about the same time S. Young, at fijst in collaboration with Ramsay, 
and later alone, undertook his magnificent series of researches on the experi¬ 
mental control of the equation of state of pure fluids; in this work he studied 
some thirty organic compounds which were purified with extreme care, and made 
use of the constancy of the isothermal saturated vapour pressure as an exception¬ 
ally sensitive criterion of purity. These researches, which made their author 
famous, extended over the whole of his scientific career, and may be considered 
as a model for this type of long and careful work. 

Since the beginning of the present century, the study of these problems has 
been taken up in a large number of laboratories, and among the noteworthy 
results obtained there should be mentioned those of Eykman for the measure¬ 
ments of refractive indices and of Pickard and Kenyon for rotatory power; 
further reference may also be made to the work of Parks and that of Andrews 
on specific heats and heats of transformation; finally, among contemporary 
authors, Lowry (simple and rotatory dispersion), Swietoslawski, Keffler 
and Verkade (heats of combustion). 
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BIBLIOGRAPHY 


The study of the constants of pure gases forms a special sphere reserved to 
a few well-known centres of research: Lpmuc and Kuenen played the part of 
pioneers in this direction; the most important investigations have been carried 
out by Kamerlingh Onnes and his collaborators at the Cryogenic laboratory 
at Leyden, and later also by Michels at the laboratory of Van ber Waals 
in Amsterdam; another school is that of Pii. A. Guye of Geneva which includes 
in addition to its founder, Baume, Cardoso, and Moles; the latter has brilliantly 
carried on the traditions of his master at Madrid. During the last fifteen years 
Clusius, at Munich, has also made some notable investigations on the properties 
of gases. 

Only the great national laboratories of different countries possess the resources 
and the staff* necessary for certain long-term projects; they have accordingly 
played an important part in the study of pure compounds. In the realm of 
organic compounds, the National Bureau of Standards at. Washington is specially 
distinguished by the researches of Dickinson on the heat of combustion, those 
of Burgess on thermometric standards, and by the work of Washburn on the 
separation, in a state of purity, of the hydrocarbons of petroleum. In Russia, 
the Institute of Pure Reagents of the U.S.S.R., under the direction of Longinoff 
has carried on the tradition of Mendeleep by the study of anhydrous alcohols, 
completing the great work devoted to ethyl alcohol by Osborne and MacKelvy 
(National Bureau of Standards of Washington). 

For some forty years the Belgian chemical school has attached great importance 
to the study of very pure organic compounds, and t his favourable environment has 
undoubtedly contributed to the establishment of the International liureau of 
Physico-chemical Standards at Brussels, where the usual constants of nearly 
two hundred organic compounds—those most frequently used in physico¬ 
chemical works—have been studied. Further evidence of the same tendency 
is given by the interest shown in these problems by organic chemists w^ho, in 
Belgium, co-operate with the physico-chemists. Following the classical work 
of Crismer on anhydrous alcohols, there should be mentioned the researches 
carried out by Swarts at Ghent (refractive indices and heats of combustion of 
fluorine compounds), by Chavanne at Brussels (hydrocarbons of petroleum and 
cis-trans halogenated derivatives), and finally those of Bruylants at Louvain 
(densities and refractive ^indices in the homologous series of paraffins, 
nitriles, etc.). 

The importance of this work has received particular recognition from the 
International Union of Pure and Applied Chemistry, of which several permanent 
commissions are devoted to this type of study; outside the International Bureau 
of Physico-chemical Standards mention may be made in particular of the publica¬ 
tions of the Committee of Thermochemistry and those of the New Committee 



HISTORICAL 


633 


of Physico-chemical Data; Swietoslawski, who has presided successively over 
these two committees, is notable for his personal researches, of great importance, 
on the heat of combustion of organic compoimds; and the ebiilliometric, cryo- 
metric and calorimetric methods which he has perfected during recent years 
will become the starting point for an important advance in the (hivelopnient of 
this branch of science. 

The contributions of the American school during the last war were very impor¬ 
tant and valuable. At the National Bureau of Standards, Rossini and his 
colleagues, w^orking in collaboration with the American Petroleum Institute, 
carried out an important work on the hydrocarbons of which the chief results 
arc collected in their 'sSelected Values of Properties of Hydrocarbons’’ (1946- 
1949). We could not always take into account these numerical data, as they 
were abstracted from unpublished work, of unknown accuracy. Moreover a large 
number of U.S. university laboratories have studied the variation of entropy as 
a function of temperature, for a number of organic compounds; in particular Aston 
in Pennsylvania and Giauque in California were very fortunate in this field. 

Reviewing the bulk of the publications on the subject of the present work, 
one cannot help being struck by the great inequality in the part taken by different 
nations in the study of the problem of pure organic compounds; certainly it 
appears that this type of research hardly succeeds in retaining the attention of 
French and German chemists. It is curious on the other hand, to note how the 
Anglo-Saxon physico-chemists have distinguished themselves in this sphere for 
a long time. Already in 1794, Cavendish had measured, with remarkable 
accuracy for his time, the constants of the gases which he was studying; later 
Faraday in his turn took up this kind of work. 

Since then, this predilection of English and American chemists has continued, 
and the development, in Belgium, of a school of research in this particular branch 
of science is, to some extent, the result of the indirect influence of S. Young; 
while important American publications are due to Calingaert and Henne, 
former pupils of Brussels University. 


N.B. — The references have been collected till the beginning of 1950. 
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1. FORMULA INDEX 


Unless otherwise indicated, all compounds in which the possibility of structural isomerism 
arises, arei assumed to be the normal (w>) isornerides. 


Cl 

Beuteromethano, 22 
CFCJ 3 Monofluorotrichloromethane, 229 
Bifiuorodiehloromethane, 230 
CF 4 Carbon tetrafluoride, 223 

— Tetrafiuoromethane, 223 
CCIN Cyanogen (diloride, 602 
CClg^ (Carbonyl chloride, 506 

— Phosgene, 506 
('Cl^NOg Chloro])icrin, 604 

— Trichloronitrom('thane, 604 
(.!(34 Carbon tetrachloride, 224, 628 

— Tetrachloromethane, 224, 628 
CBr 4 Carbon tetrabromide, 228 

— Teirabromomethane, 228 
(IN Cyanogen iodide, 602 
CN 40 y Tetranitromethane, 578 
CO Carbon monoxide, 365 
COS Carbon oxysulphide, 620 
CO 2 Carbon dioxide, 369 
(ASSe Carbonsulphoselenide, 625 
CS 2 Carbon disulphide, 610 

CHFCI 2 Monofluorodichloromethane, 222 
CHF 2 CI Difluoromonochloromethane, 222 
CHCl 2 Br Bichlororaonobrornomethane, 223 
CHCI3 Chloroform, 218 

— Trichloromethane, 218 
CHBrg Bromoform, 221 

— Tribromomethano, 221 
CHIg Iodoform, 222 

— Triic)domethane, 222 
CHN Hydrogen cyanide, 525 
CHNO Cyanic acid, 588 
CH 2 CI 2 Methylene dichloride, 216 
CH 2 Br 2 Methylene dibromide, 216 
CH 2 I 2 Methylene diiodide, 217 
CHgO Formaldehyde, 352 
CH 2 O 2 Formic acid, 377 

CHgB Monodeuteromethane, 23 
CH 3 F Methyl fluoride, 210 
CHaFClgSi Methylmonofluorodichlorosilane, 
626 


CHgFoCLSi Methyldifluoromonochlorosilane, 
626“ 

CH3F2B Methylborodifluoride, 627 
CHgFaSi Methyltrifluorosilane, 626 
CH3CI M(>thyl cliloride, 211 
( ■HaClaSi Methyltrichlorosilane, 626 
(HaBr Methyl bromide, 213 
CH3I Methyl iodide, 214 
CH3NO Forinamide, 582 
C'HgNOa Nitromethane, 577 
CH4 Methane, 19 
CH4N2O Carbamide, 583 

— Urea, 583 

CH 4 O Methyl alcohol, 302 

CH4O3S Methylsulphonic acid, 621 

CH 4 S Methyl mercaptan, 614 

CHgN Methylamine, 517 

CHgOgB Methaneboronic acid, 627 

CHgClN Methylammonium chloride, 604 

^2 

C 2 F 2 CI 4 1,2-Difluoro-tetrachloroethane, 249 
CgFgCl Trifluoromonochloroethylene, 279 
C 2 F 3 CI 3 1 , 1 , 2 -trifluoro- 1 , 2 , 2 -trichloroethane, 
249 

C 2 CI 4 Tetrachloroethylene, 278 
CgCl^ Hexachloroethane, 248 
C 2 N 2 Cyanogen, 547 

— Oxalonitrile, 547 

C 2 S 3 Carbon sesquisulphide, 614 
C 2 HF 3 O 2 Trifluoroacetic acid, 509 
CgHClgBrg l,l-I)ichloro-l,2,2-tribromo- 
ethane, 246 

CgHClg Pentachloroethano, 247 
C 2 H 2 Acetylene, 138 

CgHgFClg l-Fluoro-l,2,2-trichloroethane, 245 
CaHgFgClg 1 ,l-I)ifluoro-2,2-dichloroethane, 
246 

CgHaFgOjj Bifluoroacetic acid, 509 
CgHgClN a-Chloroacetonitrile, 603 
CgHgClg 1,1-Bichloroethylene, 276 

— 1,2-Dichloroethylene, 277 

— Vinylidene chloride, 276 
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C 2 H 2 Cl 2^^*2 1 J-J^ichloro-l, 2 -dibromoethauo, 
246 

C 2 H 2 CI 3 A 8 2-C/hlorovinyldichloroarsiiio, 625 
C 2 H 2 CI 4 Acetylene tetrachloride^ 244 

— l,l»2,2-Tetrachloroethane% 244 
C 2 H 2 Br 4 Acetylene tetrabroniide, 245 

— l,l,2,2-Tetrabroni()ethane, 245 
C 2 H 2 I 2 1,2-Diiodoethyleiie, 278 
C 2 H 2 O 4 Oxalic acid, 40.‘1 ' 

CgHyFgBr l,l-Difluoro-2-bromoetliane, 243 
C 2 H 3 F 3 Methylfliioroform, 240 

— 1,1,1-Trifluoroethane, 240 
C 2 H 3 F 3 O 2,2,2-Trifluoroethyl alcohol, 508 
C 2 H 3 CI MonochIoroethyl(?n(', 276 

— Vinyl chloride, 276 
C 2 H 3 CI 3 Mcthylchloroform, 242 

— 1,1,1-Tricliloroethane, 242 

— 1,1,2-Tricliloroethane, 241 
C 2 H 3 CIO Acetyl chloride, 510 
C 2 H 3 CIO 2 Monochloroacetic acid, 509 
CgHgBr Monobronioethykuie, 276 

— Vinyl bromide, 276 

C 2 H 3 Br 02 Monobromoaceti (5 acid, 510 
CaHgBra 1,1,2-TribroTnocthane, 628 
C 2 H 3 IO 2 Monoiodoacctic acid, 510 
C 2 H 3 N Acetonitrile, 527 

— Methyl cyanide, 527 
C 2 H 4 Ethylene, 115 

O 2 H 4 F 2 O 2,2-Diflii()roethyl alcohol, 508 
C 2 H 4 CI 2 l,l-I>ichloroethane, 238 

— 1,2-Dichloroethane, 236 

— Ethylene dichloride, 236 

— Ethylidene dichloride, 238 
C 2 H 4 Br 2 1,2-Dibromoethane, 239, 628 

— EJthylene dibromidc, 239 
C 2 H 4 N 2 O 8 Ethylene glycol dinitrate, 

578 

C 2 H 4 O Acetaldehyde, 352 

— Epoxyethane, 499 
—• Ethylene oxide, 499 
C 2 H 4 O 2 Acetic acid, 380 
—• Methyl formate, 406 
C 2 H 5 F Ethyl fluoride, 231 
CgHgFO Ethylene fluorohydrin, 508 

— 2-Fluoroethyl alcohol, 508 
C 2 H 5 CI Ethyl chloride, 231 
CgHfiClO 2-Chloroethyl alcohol, 507 

— Ethylene chlorohydrin, 507 
CaHgBr Ethyl bromifle, 233 
CgHgl Ethyl iodide, 235 
C 2 H 5 NO Acetamide, 583 
CgHfiNOa Ethyl nitrite, 578 
CgHe Ethane, 24 

CgHflFB Dimethylborofluoiide, 627 


CgHgCloSi DimethyldicJilorosilane, 026 
CaHeO “Dimethyl klier, 339 

— Ethyl alcohol, 306 
CgHgDS Mcthylsulphoxide, 621 
C 2 H 0 O 2 Ethylene glycol, 334 
CgHgOaS DiiiK'thyi sulphite, 621 

— Ethanesiilphonic acid, 621 
(" 2 Hg 04 S Dimethylsnlphate, 621 
OaH^S Dimethyl sulphide, 616 

- ij^yl men^aptaii. 615 

Dimethylaiiiine, 520 

— Kthylainine, 519 

(^aB-NO Monoetlianolamine, 588 
CaB^NOyS Taurine, 621 
CaB^Na Etliyli'iiediamine, 524 

C 3 

CyHFl. 1,1 ,l,2,2,3.3-Heptachloroproi)ane, 260 
CgBaNa Malonitrile, 548 

— Methylene dicyanide, 548 
O 3 H 3 N Acrvlonitrile, 542 
C 3 H 4 Allyhiiu', 138 

— Mcthylacetylcne, 138 

— Propyne, 138 

C 3 H 4 (UN a-Chloropropionitrile, 603 
C 3 H 4(32 l,3-T)i(4iloropropene, 280 
(' 3 H 4 () Acrolein, 353 

— Acrylic aldehyde, 353 
4)311402 Acrylic acid, 404 
C 3 H 4()4 Malonic acid, 404 

OgByFyO /],/),/bTrifluoroii.s’opropyl alcohol, 
508' 

C 3 H 5 CI Allyl chloride, 280 
CgByClO Propionyl chloride, 510 
C 3 H 5 CI 3 1,2,3-Trichloropropane, 260 
CgHyN Ethylcarbylamine, 550 

— Ethyl cyanide, 529 

— Ethyl t^ocyanide, 550 

— Propionitrile, 529 
C 3 H 5 N 3 O 9 Glyceryl trinitrate, 581 

— Nitroglycerin, 581 
CgHg Cyclopropane, 183 

— Propene, 117 

CgHgClg 1,2-Dichloropropane, 256, 628 

— 2,2-Dichloropropane, 257 

— 1,3-Dichloropropane, 258 

— Propylene dichloride, 256 

— ^soPropylidene dichloride, 257 

— Trimethylene dicliloride, 258 
CgHgBra 1,2-Dibromopropane, 259 

— l,3-I)ibromopropane, 259 

— Propylene dibromide, 269 

— Trimethylene dibromide, 259 
CgHgNgOg Propylene glycol dinitrate, 580 
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CgHoNgOg Trimethylene glycol dinitratc?, 58f) 
CgllgO Acetone, 358 
- Allyl alcohol, 333 
CgHgOg Ethyl formate, 408 

— Methyl acetate, 412 

— Proi)ionic acid, 383 
CgHyC-l ih’opyl clilorido, 250 

— Propyl chloride, 251 
CgH^Br Propyl bromide, 252 

— i^oPropyl bromide, 253 
C 3 H 7 I Propyl iodide, 254 

— i.so Propyl iodide, 255 
CgH^NO Propionamidfi, 583 
CgH^NOgS Cysteine, 02! 

Cgll^NOg Alanine, 587 

— Ethyl carbamate, 589 

— Propyl nitrite, 578 

— Urethan, 589 
CgHg Propane^ 25 

CgHgO Methylethyl ether, 348 

— Propyl alcohol, 313 

— uoPropyl alcohol, 316 

CgllgOg Dimethoxymethane, 350, 628 

— Dimethylformal, 350, 028 

— Methylal, 350, 628 
CgHgOg Glycerol, 330 

( J 3 H 9 N Propylamine, 521 

— Trimethylamine, 522 
C 3 H 9 O 3 B Trimethyl borate, 627 
CglfgOgBg Methaneboronic anhydride, 627 
C 3 H 9 O 4 P Trimethyl orthophosphate, 625 
CgHiaNgOg Guanidine carbonate, 587 

C 4 

C 4 H 2 Fg 02 /5,/i,^-Trilluoroethyl trilluoro- 
acetate, 513 

C 4 H 2 N 2 O 4 S 2,5-Dinitrothiophen, 624 
C 4 H 2 O 3 Maleic anhydride, 503 
C 4 H 3 NO 2 S 2-Nitrothiophen, 624 
C 4 H 4 CIN y-Chlorocrotonitrile, 603 

— /5-Chloromethylacrylonitrilc, 603 
C 4 H 4 CI 2 O 2 Succinoyl chloride, 511 
C 4 H 4 BrN 1-Bromocrotonitrile, 603 
C 4 H 4 N 2 Ethylene dicyanide, 549 

— Succinonitrile, 549 
C 4 H 4 O 4 Furnaric acid, 405 

— Maleic acid, 405 
C 4 H 4 S Thiophen, 622 

C 4 H 5 F 3 O 2 Ethyl trifluoroacetate, 513 

— jS,)3,/?-Trifluoroethyl acetate, 512 
C 4 H 5 CIO 2 /5-Chlorocrotonic acid, 510 

— ^-Chlorowocrotonio acid, 510 
C 4 H 5 CI 3 O 2 Ethyl trichloroacetate, 513 
C 4 H 5 N Crotonitrile, 642 


C 4 H 5 N '^wC'rotonitrile, 543 
, Vinylacetonitrile, 544 
(/ 4 H 5 NS Allyl ^^othiocyanate, 619 
(- 4 Hg Butadiene-1,3, 135 
- Butyne-2, 139, 628 

— I,2-I)imethylacetylene, 139 
C 4 HgF 202 Dilluoroethyl ae.etate, 5^2 

— Ethyl difluoroacetate, 513 
C 4 HgClN a-(Uilorobutyronitrile, (>03 

— y-Clilorobutyronitrile, 603 

— /i-Chlorot 5 obutyronitrile, 603 
C 4 Hg (3202 Ethyl dichloroa(;etate, 513 
C 4 HgBrNO a-Bromocrotonamid(\s, 604 
(’ 4 HgO Bivinyl ether, 350 

C 4 Hg 02 Crotonic; acid, 404 

— Vinyl acetate, 421 
C 4 He ()3 Acetic anhydride, 375 
(^ 4 trg 04 Succinic' acid, 403 
C 4 II 7 FO 2 Ethyl fluoroacetate, 513 
■ /?-Fluoroethyl acetate, 512 

C 4 H 7 F 3 O y,y,y-Trifluor(n>obutyl alcohol, 512 
C '41170102 Ethyl chloroacetatc, 513 
C 4 H 7 Br 02 Ethyl bromoacetate, 514 

— Methyl bromopropionate, 514 
C 4 H 7 N Butyrouitrile, 531 

isoButyronitrile, 532 

— Propyl cyanide, 531 

— isoPropyl cyanide?, 532 
C 4 H 7 XO Crotonamide, 585, 586, 587 
C 4 H 8 Butene- 1 , 119 

— cas-Butene- 2 , 120 

— a^oButene, 123 

— /mawf-Butene-2, 122 

— 2-Methylpropene-l, 123 
C 4 HgC 320 Bichloroethyl ether, 508 
C 4 Hg( 32 S /^jS'-Bichlorodiethyl sulphide, 620 

— Mustard gas, 620 

— Yperite, 620 
04 X 19 X 203 Glycylglycine, 587 
C 4 H 8 N 2 O 7 Biethylene glycol dinitrate, 579 
04 HgO Methyletiiylketone, 360 

— Methylvinylcarbinol, 334 
C 4 H 8 O 2 ihityric? acid, 386 

— tA'oButyric acid, 388 

— Bioxan, 502 

— Ethyl acetate, 415 

— Methyl propionate, 421 

— Propyl formate, 410 
C 4 H 9 F Butyl fluoride, 261 

— Butyl fluoride, 261 
C 4 H 9 OI Butyl chloride, 261 

— a'fioButyl chloride, 262 

— .ver.Butyl chloride, 262 

— /er/.Butyl chloride, 264 
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C 4 H 9 Br Butyl bromide, 265, 628 

— woButyl bromide, 266 

— Butyl bromide, 267 

— tertl^uiyl bromide, 268 
C 4 H 9 I Butyl iodide, 268 

— isoButyl iodide, 269 

— sec.Butyl iodide, 270 
C 4 H 9 NO Butyramide, 584, 586, 587 
C 4 H 10 Butane, 27 

— woButane, 29 

— 2-Methylpropane, 29 
0411,90 Butyl alcohol, ,‘118 

— i^oButyl alcohol, 220 

— Butyl alcohol, 222 

— ferLButyl alcohol, 324 

— Diethyl ether, 241 

— Methylpropyl ether, 249 

— Trimethylcarbinol, 224 
O 4 H 10 O 2 l,i-Dimethoxyethane, 628 

— Dimethylacetal, 628 
C 4 H 10 O 3 S Diethyl sulphite, 621 
O 4 H 19 O 4 Erythritol, 228 
C 4 H 10 O 4 S Diethyl sulphate, 621 
C 4 Hio 8 Diethyl sulphide, 618 
C 4 H 11 N Butylamme, 524 

— Diethylamine, 521 
C 4 H 11 N 3 O 3 Creatine hydrate, 587 
C 4 H 12 IN Tetramethylamraonium iodide, 605 
C 4 Hi 2 Si Tetramethylsilane, 625 

^6 

CsFjo Perfluorocyclopentane, 201 
Amyl perfluoride, 272 

— isoAmyl perfluoride, 272 

— Perfluoropentane, 272 

— Perfluoro-wopentane, 272 
C 5 HF 9 Nonafluorocyclopentane, 201 
C 5 HF 11 Undecafluoropentane, 272 

— Undecafluorowopentane, 272 
C 6 H 4 N 2 Citraconitrile, 547 

— Mesaconitrile, 547 
C 5 H 4 O 2 Furfural, 501 
C 5 H 5 N Pyridine, 568 
C 5 HgN 2 Glutaronitrile, 550 

— Trimethylene dicyanide, 550 

2 -Methylthiophen, 624 

— 3 -Methylthiophen, 624 

C 5 H 7 F 3 O 2 /?,^,/5-Trifluorowopropyl acetate, 
612 

CgH^N Pentene{4)nitrile, 545 
CjHg Cyolopentene, 191 

— Isoprene, 137 

— 2-Methylbutadiene-l,3, 137 

— Pentadiene-1,4, 136 


CgHgClN a-Chlorovaleronitrile, 603 
CgHgClg Cyclopentylidene chloride, 201 
CgHgO Cyclopentanone, 490 
C 5 Hg 02 Allylaeetic acid, 404 

— Angelic acid, 404 

— Dimethylacrylic acid, 404 

— Methyl crotonate, 453 

— Pcntcn(4)oic acid, 404 

— Tiglic acid, 404 
C 5 Hg 04 Glutaric acid, 404 
C 5 H 9 F Cyclopentyl fluoride, 301 
Cr^HgCl C-vclop('ntyl cliloride, 201 
CgHoBr C;Vclo])entyl bromide, 301 
CjHjjBrOa Ethyl broniopropionate, 514 
C^Hgl Cyclopeutyl iodide, 301 
CgllyN 2-Methyli)utyronitrile, 541 

— Valeronitril(‘, 522 

— ^«oValeroTlitl•ile, 534 

CgHoNO Peiitcn(‘(2)amide, 585, 586, 587 
CsHftNO. Proline, 587 
CgH,,, C-yclop('ntaiie, 184 

— 2-Metliyllm1ene-l, 127,628 

— 2-Methylbiitene-2, 128, 628 

— 3 -Methyll)utene-l, 127 

— Pentene-l, 124, 628 

— ris.Penten(‘-2, 125 

— /mn.s'-Pentene-2, 126 

— iwPropylethykme, 127 

C' 6 HioC]N 04 Glutamic acid hydrochloride, 
604 

CgHioBr., 1,5-Dibromopentane, 272 

— Pentaraethylene dibroraide, 272 
CgHjoNgOg Alanylglycine, 587 
CgHjoO Cyclopentanol, 489 

— Diethylketone, 357 

— Ethylvinylcarbinol, 334 

— Methylpropylketone, 362 
CgKjoOa Butyl formate, 411 

— 2,2-Dimethylpropionic acid, 392 

— Ethyl propionate, 423 

— Methyl butyrate, 426 

— Methyl wobutyrate, 430 

— 2-Methylbutyric acid, 392 

— 3-Methylbutyric acid, 291 

— Methylcthylacetic acid, 392 

— ^.soPropylacetic acid, 391 ' 

— Propyl acetate, 418 

— t^foPropyl acetate, 419 

— Trimethylacetic acid, 392 

— Valeric acid, 390 

— wo Valeric acid, 391 
C 5 H 49 O 3 Ethyl carbonate, 447 
CgHiiF Amyl fluoride, 270 

— 2-Fluoropentane, 272 
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C 5 H 11 CI 2-Chloropentane, 272 
CgHjiBr i 6 (oArayl bromide, 271 

— 2-Bromopentane, 272 
CgHijl 2-Todopentane, 272 
CgHiiN Cyclopt>ntylamine, 567 

— Piperidine, 574 

Valcramide, 584, 586, 587 
(.' 5 H 11 NO 2 l-NitrojK'ntane, 578 

— l-Nitro/.wpentane, 578 
C 4 H 10 2,2-Dimethylpropanc, 40 

— 2 -Methylbutanc, .‘i 6 

— Pentane, 30 

— ^soPentane, 36 

— Tetramethylmothane, 40 
CJfi.NoOa Ornithine, 587 
CgHjoG Amyl alcohol, 325 

— active Amyl alcohol, 326 

— is'oAmyl alcohol, 327 

— ,s‘<’C.Amyl ah^ohol, 328 

— lerf.Amyl alcohol, 328 

— ^5oButylca^billol, 327 

— .s'fic.Butylcarbinol, 326 

— Diethyhjarbinol, 329 

— J)iinethyl-ethylcarl)inol, 328 

— 1,1-Dimcthylpropanol, 328 

— 1-EthylpropanoI, 329 

— Kthylpropyl ether, 350 

— 1-Metiiylbutanol, 328 

— 2-Methylbutanol, 326 

— Methylpropylcarbinol, 328 
C 5 H 12 O 2 1 , 1 -Diethoxymethane, 351, 628 

— Diethylformal, 351, 628 

— Ethylal, 351, 628 

050^1284 Tetram ethyl orthothiocarbonate, 618 
C 5 Hi 4 Cl 2 N 202 Ornithine dihydrochloride, 604 


CgCl 402 Tetrachloroquinone, 515 
C(,C1« Hexachlorobenzene, 294 
CgHClgOg Trichloroquinone, 515 
CgHClg Pentachlorobenzene, 293 
C 6 H 2 CI 2 O 2 2,6-Dichloroquinone, 515 
CeH 2 Cl 4 1,2,3,4-Tetrachlorobenzene, 293 

— 1,2,3,5-Tetrachlorobenzene, 293 

— 1,2,4,5-Tetrachlorobenzene, 293 
CaH 2 Cl 402 Tetrachloroquinol, 515 
CeH 3 ClN 204 4-Chloro-1,2-dinitrobenzene, 609 
CeHaClOg Monochloroquinone, 515 
C 3 H 3 CI 3 1,2,3-Trichlorobenzene, 293, 294 

— 1,2,4-Trichlorobenzene, 293, 294 

— 1,3,5-Triohlorobenzene, 293, 294 
CeHgClsOj Triohloroquinol, 515 
CeH 3 BrN 204 4-Bromo-1,2-dinitrobenzene, 

609 


CeHaNaOg 2,4-Dinitrophcnol, 599 
C 3 H 3 N 3 O 7 Picric acid, 600 

— 2,4,6-Trinitrophenol, 600 
('gH 4 FN 02 m-Fluoronitrobonzene, 607 

— p-Fluoronitrobenzene, tK)7 
CgH 4 F 2 m-Difluorobenzene, 291 

— y>- Difluoro benzene, 291 
('gH 4 ClN 02 m-Chloronitrobenzene, 608 

— o-Ohloronitrobenzene, 608 

— p-ChloronitrobenzeiKs 608 
CgH 4 Cl 2 w-Dichlorobcnzene, 293 

— o-Dichlorobeiizene, 292, 628 

— p-Dichlorobenzene, 292 
0 eH 4(3202 2,6-Oichloroqinnol, 515 
CgH‘ 4 BrN 02 m-Bromonitrobenzene, 609 
rgH 4 Br 2 p-Dibromobenzene, 294 
(’,. 114 X 204 m-Dinitrobenzene, 593 

— o-I>initrobeiizcne, 593 

— p-Dinitrobenzene, 593 
O 6 H 4 N 2 O 5 2,4-I)initrophcnol, 599 
CgH 402 p“Benzoqiiinone, 475 
(JgHgF Fliiorobenzene, 281 
CgHgFO m-Fluorophenol, 514 

— o-Fhiorophenol, 514 

— p-Fluorophenol, 514 
CgHgFgX 2,5-1 )ifluoroaniline, 606 
OgHgCl Chlorobenzene, 282 
CgHsClOa Monochloroquinol, 515 
CgHgBr Bromobenzene, 286 
CgHgl lodobcnzcne, 289 
CgHgNOa Nitrobenzene, 591 
C 3 H 5 NO 3 o-Nitrophenol, 598 

— p-Nitrophenol, 599 
CgH 5 N 04 2-Nitrore8orcinol, 600 
CgHgNs Diazobenzeneimide, 567 

— Phenylazoimidc, 567 
CgHg Benzene, 140, 628 
CgHgFN r^i-Fluoroaniline, 605 

— o-Fluoroaniline, 605 

— p-Fluoroaniline, 605 
CgHgClN o-Chloroaniline, 607 
CgHgClg Hexachlorocyelohexanes, 301 
CgHgBrN m-Bromoaniline, 607 

— o-Bromoaniline, 607 

— p-Bromoaniline, 607 
CQHgN 202 7 >-Nitroaniline, 601 
CgHgO Phenol, 459 
CgHgOS 2 -Acotylthiophen, 624 
C 8 Hg 02 m-Dihydroxybenzene, 468 

— o-Dihydroxybenzene, 467 

— p-Dihydroxybenzenc, 468 

— P>TOcatechol, 467 

— Quinol, 468 

— Resorcinol, 468 
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C'eHgS Thiophenol, C 21 
Aniline, 551 

— 2 -Methylp 3 ^ridiiK?, 570 
a-Picoline, 570 

C'gHy Cyclohexadie'ne-l,.*!, 207 

Aniline hydroc^hJoride, 605 
^ Plicnylliydrazine, 565 

Methyl fumaratc, 454 
— JMethyl raaleate, 455 

Ethyl co-trichloru})iityrato, 514 
CeHgN Cyclopcntylcyanide, 568 
— Hexene(5)nitrile, 545 
CgHio Putylacetylen(% 140 

— Cyclohexene, 205 

— Hcxyne- 1 , 140 

— 1-Methylcyclopentcuc, 102 

oc-Chlorucapronitrile, 60.‘1 
■— a-Ethyl-/]-chlorobiityronitrile, 603 
CgHjoC) Cyclohexanone, 493 

— Mesityloxide, 365 

— ^wMesityloxide, 365 

— - 4-Methylpentcn-3-one-2. 365 

— 4-Methylpenten-4-one-2, 365 
OgHjoGg Ethyl crotonate, 453 

— Triinethylacrylic acid, 404 
^'eE’ioOy Propionic anhydride, 376 
CgHio 04 Adipic acid, 404 

— Ethylene diace tin 444 

— Ethylene glycol diacetate, 444 

— Ethyl oxalate, 448 

— Methylglutaric acid, 404 

— Methyl methylmaloiiate, 452 

— Methyl succinate, 450 

i^ji^^-Dithiodilactic acid, 621 
CgHioOs Methyl malate, 453 
OgHioOg Methyl tartrate, 453 

— Methyl wf'^sotartrate, 453 
CgHiiClO Caproyl chloride, 510 
CgHiiBrOg Ethyl bromobutyrato, 514 

Ethyl bromo/wbutyrate, 514 
CgHijN Capronitrile, 535 

— i.soCapronitrile, 536 

— 2-Methylvaleronitrile, 541 
CgHiiNO Hexene (2 )amide, 585, 586, 587 
CgHi 2 Cyclohexane, 193 

— 2,3-Dimethylbutene-l, 130 

— 2,3-Dimethylbutene-2, 131 

— 3,3-Dimethylbutene-l, 130 

— Ethylcyclobutane, 183 

— Hexenc- 1 , 129 

— Methylcyclopontane, 187 

— 3-Methylpentcne-2, 129 

— Tctramethylethylerie, 131 
CgHi 2 N 204 S 2 Cystine, 621 


(^gHioO Ethylpropylketone, 364 

- Cyclohcxanol, 491 

— Methylbutylkt^one, 362 
—• 1-Mcthylcyclopentanol-l, 489 
' - Propylvinylcarbinol, 334 
Amyl formate, 411 
— Butyl acetate, 419 

— sec. Butyl acetate, 420 

— sec. Buty lace tic acid, 394 

— /er/.Butylaoctic a-cid, 394 

- Caproic aedd, 3t)2 

— - *soC/aproic acid, 393 

— - Diethylacctic acid, 394 

' 2,2-Pim(‘thvJbiilyi-ic acid, 394 

— 2,3«ilimethv]bntyric acid, 394 

— ' Dime thy lethylacetic a<ad, 394 

- Ethyl butyrate, 428 

- Ethyl 2 .sY.)l)utyrate, 432 

— 2-Ethylbutyric acid, 394 

- Methylpropylacctic acid, 394 

' -- Methylw)j)roj>ylacetic acid, 394 

- Methyl vak'rate, 435 

— 2-M(‘thylvaleric acid, 394 
Bropyl j)r()pionate, 425 

Paraldehyd(‘, 500 
CgHj 2<->6 a-Galactoso, 504 
• - Sorbose, 504 

('gHjgK 2-Fluorohcxane, 272, 628 

— ~ Hexyl fluorid(‘, 272 

— sec.Hexyl fluoride, 272, 628 
(^gHigX Cyclohexylamine, 568 
CgHiaNO Caproic amide, 584, 586, 587 
OgHi^KOg Leucine, 587 

CgHjgNgO;, CitruUuie, 587 
CoH ^4 Bim>»propyl, 52 

— - 2,2-Dimethylbutanc, 56 

— 2,3-Dimcthylbutane, 52, 628 

— Hexane, 41 

— 2-Methylf)cntane, 47, 628 

— 3-Methylpentane, 50 

- Trimethylethylmcthane, 56 
C 0 H 14 N 4 O 2 Arginine, 587 

2,3-Dimethylbutanol-2, 331 

— Dipropyl ether, 346 

- Di^sopropyl ether, 347 , 628 

— Hexyl alcohol, 330 

— Hexylic alcohols, 331 

— 3-MethylpentanoJ-3, 331 
^^ 6^1402 1,1-Diethoxyethane, 628 

— Diethylacetal, 628 
^cHuGgS Dipropyl sulphite, 621 
^^^14048 Dipropyl sulphate, 621 
06^1400 Mannitol, 338 
^eEisN Dipropylamine, 524 
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OgHigN Hexylaminc, 521 

— Triethylamine, 523 
CgHjgOjjB Tricthyl borate, 627 

Triethyl orthophosphate, 625 
Triethylphosphine, 625 

C 7 

Perfliioromethylcyoiohexane, 301 

— IVrfluoroclimothylcyolopentane, 301 

— Peril uoroe thy Icy clopentane, 301 
CyFie Heptyl perlluorithi, 273 

— - Perfluoroheptane, 273 

C,}U\0 m-C.lilorobenzoyl chloride, 516 

— o-(3iloro])enzoyl chloride, 516 

* p-Clilorobenzoyl chloride, 516 
U 7 Hr,F'jj Benzotrifiijoride, 295 

— Pht‘nylfluoroform, 295 

— - Phenyltrilluoroinethane, 295 
(/^HgUlO Benzoyl chloride, 516 
(IH^ClOo m-Chiorobeiizoic acid, 515 

— o-C'hlorobenzoic acid, 515 

— p-Chlorobenzoic acid, 515 
C'yHr.Cdj, Benzotri(diloride, 296 

— Phenyl chloroform, 296 

• Phonyltrichlorom(‘thane, 296 

Benzonitrile, 566 

C 7 H 5 ]^s 04 m-Nitrobenzoic acid, 601 

— p-Nitrobenzoic acid, 601 
CyH^NaOg 2,4,6-Trinitrotoluene, 597 
CyH^NgOr, Dinitro-o-crcsols, 600 
O^HgO Benzaldehydc, 474 
C^HgOa Benzoic acid, 480 

Gallic acid, 482 

— o-Hydroxybenzoic acid, 481 

— Salicylic acid, 481 
C 7 H 7 F m-Fluorotolucne, 294 

— o-Fluorotoluenc, 294 

— p-Fluorotoluene, 294 
C 7 H 7 CI Benzyl chloride, 295 

— m-Chlorotoluene, 297 

— o-Ohlorotohicne, 297 

— p-Chlorotoluene, 297 
C^H^Br m-Bromotoluene, 297 

— o-Bromotoluene, 297, 298 

— p-Bromotoluenc, 297, 299 
C 7 H 7 NO Benzamide, 589 

— Formanilide, 589 

C 7 H 7 NO 2 m-Aminobenzoic acid, 589 

— o-Arainobenzoic acid, 589 

— p-Aminobenzoic acid, 589 

— Anthranilic acid, 589 

— m-Nitrotoluene, 595 

— o-Nitrotoluene, 594 

— p-Nitrotolucne, 596 


C 7 H 7 NO 2 Salicylamide, 589 
C 7 H 7 NO 3 p-Nitroaniaole, 601 
C 7 KS Toluene, 150, 628 

7 >-Nitrosomethylanilinc, 597 

— Phenylmethylnitrosamme, 597 
C^HgO Anisole, 469 

— Benzyl alcohol, 457 
“ m-Crosol, 464 

■ - o-(Vesol, 462 
— p-Cresol, 465 

C 7 Hg 02 w-Met boxy phenol, 472 
- o-Methoxyphenol, 472 

— p-Methoxyphonol, 472 
C-HgN Methylaniline, 554 

— - w?-Tohiidine, 560 

— o-ToIuidine, 558 

— p-Toluidine, 561 

C 7 H 10 X 2 1*Methyl-2-plK'nylhvdrazino, 565 

— Pentamethylene dicyanide, 550 

— Pimelonitrile, 550 

(' 7 TT 10 O 4 Methyl citraconat(', 456 

— Mcthylcy(‘lopr()pane- 1,1 -dicarboxylate, 
498 

— Methyl nu'saconate, 456 
C' 7 Hj,F 3 C^yclohexylfluoroform, 301 

— Cyc^lohexyltriflnoromethanc, 301 

— - Trifluoromethylcyelohexane, 301 
(• 7 R 41 N C.\yclohcxylcyanidc, 568 

— Heptene( 6 )nitrile, 546 

('J 7 H 42 1,2-Dimethylcyclopentene, 192 

— 1,5-Dimcthylcyclopentcne, 192 

— Heptyne-1, 140 

C 7 H 12 CIN a-Chloroheptammitrile, 603 

— a-Clilorooenanthonitrile, 603 

2-Methylcyclohexanone, 494 

— 3-M('thylcyclohexanone, 494 

— 4-Methylcyclohexanone, 494 
C7H|202 Hepten(6)oic acid, 404 

— Propyl crotonate, 453 

— ' Propyl crotonate, 453 
C 7 HJ 2 O 4 Dimethylglutaric acid, 404 

— Ethyl malonate, 449 
Methyl dimethylmalonate, 452 

— Methyl ethylmalonate, 452 

— Pimelic acid, 404 
C 7 Hi /-10 Heptanoyl chloride, 511 

— Oenanthoyl chloride, 511 
C 7 H, 3 N Heptanenitrile, 536 

— 2-Methylcapronitrile, 541 

— Oenanthonitrile, 536 

C 7 H 13 NO Heptene{2)amide, 585, 586, 587 
C 7 H 44 1,1-Diniethylcyclopentane, 191 

— 1,2-Bimethylcy clopentane, 191 

— Ethylcyclopentane, 189, 628 
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C 7 H 14 3-Ethylpentene-2, 134 
— Hepteno-J, 132 
— Methylcyclohexane, 197 

— 2,3,3-Trirnethylbutene-l, 133 
C 7 H 14 O Butylvinylcarbiiiol, 334 
— Dimethylcyclopentanol, 490 
— Dipropylketone, 358 

— Ethylbutylkctonc, 364 
— Heptyl aldehyde, 353 
— Methylamylketoric, 364 
— Oenanthal, 353 
C 7 H 14 O 2 Amyl acetate, 419 

— Butyl propionate, 425 

— ^ec.Butyl propionate, 426 

— Ethyl trimethylacetate, 435 

— Ethyl valerate, 435 

— Hcptanoic acid, 395 

— Hexyl formate, 412 

— Methyl caproate, 435 

— Oenanthic acid, 395 

— Propyl butyrate, 429 

— Propyl i\s‘obutyrat(i, 433 

— itVoPropyl butyrate, 429 

— i^oPropyl i 6 *obutyrate, 433 

— woButyl propionate, 425 
C 7 Hi 403 iwButyl lactate, 452 

— ^ec.Butyl lactate, 452 

— Butyl lactate, 452 
C 7 H 16 F Heptyl fluoride, 273 
C 7 H 15 CI 2-Chloroheptane, 273 

— 3-Chloroheptane, 273 

— 4-Chloroheptane, 273 

— Heptyl chloride, 273 
CyHjjBr 2-Bromohoptane, 273 

— 3-Bromoheptane, 273 

— 4-Bromoheptane, 273 

— Heptyl bromide, 274 
CyHisI Heptyl iodide, 274 
C 7 Hi 5 NO Oenanthamide, 584, 586, 587 
07 Hig Dimethyldiethylmethane, 78 

— 2,2-Dimethylpentane, 72 

— 2,3-Dimethylpentane, 74 

— 2,4-Dimethylpentane, 76 

— 3,3-Dimethylpentane, 78 

— Di^,^?opropylmethane, 76 

— 3-Ethylpentane, 70 

— Heptane, 60, 628 

— Methylethyli^opropylmcthane, 74 

— 2-Methylhexane, 66 

— 3-Methylhexane, 68 

— Triethylmethane, 70 

— 2,2,3-Trimethylbutane, 80 

— Trimethyl-iso-propylmethane, 80 
C 7 H 13 O Heptyl alcohol, 331 


C 7 H 17 N Heptylamine, 524 

Cs 

t'sFie Perfluoro-m-dimethyl(*yclohexane, 301 
— Perlluoro-o-dimcthyieyclohexane, 301 
— Perfluoro-p-dimcthylcyclohexaiie, 301 
CgHgClKOj w-Nitrochloroacetophcnone, 609 

— o-Nitrochloroa(u.4ophenone, 609 
CgllgBrN Bromobc'nzyioyanide, f)04 
C 3 HgN 2 Quirioxaline, 574 

CgH 604 Phthaliij acid, 482 
— Terephthalic acid, 482 
CgH 7 ( 3 (l Chloroai-f'tophenonc, 515 
CgHg Cy(4ooctat-ctracne, 207 
C’gHgO Acek>pli(‘riune, 475 
CgHgOg Methyl benzoate, 4S2 

— p-Xyloquiuoiie, 475 
CgHgOg Methyl salicylate, 487 
CgHjFO m-Fluoropheiietole, 514 

— o-Eluorophcnetole, 514 

— p-Eluon'pJienetole, 514 
( gHgXO Acetanilide, 589 

— Phen^'Jacetamide, 589 
CgHgNOg i-Iy(iroxyac(‘tanilide, 589 
(.•gH_io Ethyl}K'nz(‘ne, 154 

— 7 /?-Xylene, 164 

— o-X3Jene, 161 

— p-XvlcJie, 16() 

CgHjgN^Oy Ethylammonium picrate, 597 
CgHiyO Phenctole, 470 
CgHigOa Creosol, 472 

— m-I)imethoxybenzeiie, 472 

— o-Dimethoxybenzene, 471 

— p-Dimethoxybenzene, 472 

—■ 2-Methoxy-4-methylphenol, 472 

— Veratrole, 471 

— p-Xyloquiriol, 469 
CgH^iN Dimethylaniline, 555 

— Ethylaniline, 556 

— m-Xylidine, 563 

C 8 H 12 CI 2 O 4 Ethyl dichlorosuccinate, 514 
CgHigO* Ethyl fumarate, 455 
CgHigN Octene(7)nitrilc, 546 
CgHi 4 1,4-Diraethylcyclohexene, 207 
C 8 H 14 CIN a-Chlorocaprylonitrilo, 603 

— a-Chlorooctanenitrile, 603 
C 8 H 14 O 2 Butyl crotonate, 453 

— woButyl crotonate, 453 

— «ec.Butyl crotonate, 453 

— 2-Ethyl-3-propylacrylic acid, 404 

— 2-Methyl-3-ethylpenten(3)oic acid, 404 

— 3-Propyl-2-ethylacrylio acid, 404 
QH 14 O 4 Ethyl succinate, 450 
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C 8 H 14 O 4 Methyl raethylethylmalonate, 452 

— Methyl propylmalonate, 452 

— Suberic acid, 404 
C 8 H 14 O 5 Ethyl malatc, 453 
^^ 8 ^ 14^16 Ethyl tartrate, 453 

— Ethyl mc^otartrate, 453 
CgHigClO Capryloyl chloride, 511 

— Octoyl chloride, 511 
CyHigN Caprylonitrile, 537 

— 2-Mcthylheptanenitril(^, 542 

— 2-Methyloenanthonitrilc*, 542 

— Octanenitrile, 537 

CgHigNO Octcne(2)aiTiide, 585, 5S6, 587 
C«H 48 1,1 - Dimethyloy clohoxane, 201 

— 1 , 2 -Diniethylcyclohoxane, 201 

— 1,3-Dimethylcyclohexane, 204 

— 1,4-DimcthylcycIohexane, 204 

— Ethyl cyclohexane, 201 

— G-Methylhepteiie-l, 134 

— Propylcyclopentaiu?, 190 
CgHjeNgba Loucylglycine, 587 

CgH|gO 1,2-Dimethylcyclohexanol-l, 492 

— 1,3-Dimethyicyclohexanol-l, 492 

— l,4-I)inicthylcy(4ohexanol-l, 492 

— Ethylamylketone, 304 

— ]\iothylhexylketon(‘, 362 

— Propylbutylkctone, 304 

— 2,2,4-Trimcthylpeiitauone-3, 305 

Amyl propionate, 425 

— tScc.Arayl propionaU‘, 426 

— Butyl butyrate, 429 

— i^oButyl butyrate, 429 

— ^'<90Butyl isobutyrate, 433 

— iS’ 6 c.Butyl butyrate, 430 

— Capryho acid, 396 

— Ethyl caproate, 436 

— Heptyl formate, 412 

— Hexyl acetate, 420 

— 5 ec.Hexyl acetate, 420 

— Methyl oenanthate, 439 

— Propyl valerate, 435 
C 8 H 17 F Octyl fluoride, 275 

C 8 H 17 CI 2-Chloro-2,3,3-trimethylpentane, 275 
C 8 Hi 7 Br Octyl bromide, 275 
O 8 H 17 I Octyl iodide, 275 
C 8 H 17 NO Caprylamide, 584, 586, 587 
CgHis Biwobutyl, 89 

— 2 , 3 -Dimethylhexane, 89 

— 2,4-Dimethylhexane, 89 

— 2,5-Dimethylhexane, 89 

— 3,3-Dimethylhexane, 89 

— 3,4-Dimethylhexane, 89 

— 3-Ethylhexane, 89 

— Hexamethylet^ne, 96, 628 


CyHig 2-Methyl-3-etiiylpentaiie, 95 

— 2-Methylheptane, 89 

— 3-Methylheptane, 88 

— 4-Methylheptane, 89 

— Octane, 83 

— “isoOctane”, see 2,2,4.Triincthylptuitane 

— 2,2,3,3-Tetramethylbutane, 96, 628 

— 2,2,3-Trimethylpentane, 91 

— 2,2,4-Trimethylpentano, 91 

— 2,3,3-Trimethyl])entane, 95 

— 2,3,4-Trimetliylpcntanc, 95 
CgHigO Hi butyl ether, 347 

— Methylhexylcarbinol, 331 

— Octyl alcohol, 331 

— Octyl alcohols, 331 

— ACC.Octyl alcohol, 331 

— fer/. Octyl alcohol, 332 
(■gHigOgS Dibutyl sulphite, 621 
C 8 H 18 O 4 S Dibutyl sulphate, 621 
CgHjgN Dibutylamine, 524 

— Octylaminc, 524 

C 8 H 2 o 04 Si Ethyl orthosilicate, 626 

Perfluorohexahydroindane, 301 
( 9 F 18 Pcrfluoro-l,3,5-trimcthylcyclohexane, 
301 

C 9 H 7 N Quinoline, 572 

— isoQuinoline, 571 
C 9 H 9 NO 3 Hippuric acid, 587 
C 9 H 10 O 2 wi-Cresyl acetate, 482 

— Ethyl benzoate, 484 
C 9 Hio 03 Methyl maiidelate, 486 

— Methyl phenylglycolate, 486 
C 9 U 11 N Tetrahydroquinoline, 574 
C 9 H 11 NO Mcthylacetanihde, 589 
C 9 H 11 NO 2 Ethyl carbanilate, 589 

— N-Phenylurethan, 589 
CgHiiNOg T>Tosine, 587 
C 9 H 12 pseudoCumcne^ 170, 628 

— Hcmimellitene, 171, 628 

— Mesitylcnc, 170 

— Propylbenzene, 157 

— woPropylbenzenc, 158 

— 1,2,3-Trimethylbenzene, 171, 628 

— 1,2,4-Trimethylbenzene, 170, 628 

— ] ,3,5-Trimethylbenzene, 170 
C 9 H 12 O Phenylethylcarbinol, 458 

— Phenylpropyl ether, 471 
CgHijOa 4-Propylpyrocatechol, 469 
C 9 H 13 N Dimethyl-o-toluidine, 563 

— Dimethyl-p-toluidine, 563 
C 9 Hi 403 Methylcyclopentanone ethyl 

carboxylate, 4^ 
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a-Chlorononanenitrile, 6()3 

— a-C’hloropclargonitrile, 603 

i.?oAniyl crotonate, 453 
(vyHjgO^ Azelaic acid, 404 
— Kthyl glutaratc, 451 
— Methyl methylpropylmalonato, 452 

— - Methyl piinelate, 452 

Propyl iTialonate, 452 
( ■9 Mt,C 30 Konoyl chloride, 511 
— Pelargoyl chloride, 511 
( 2-Methylcaprylonitrile, 542 

— 2-Methyloctanenitrile, 542 

— - Nonarieiiitrile, 538 
-- Pelargonitrile, 538 

(yfi 7 NO Nonene(2)aniide, 585, 586, 587 
CyHjg Butylcyclopentano, 190 
^A‘oP^opylcyclohexaTle, 200 
C^,14,gO Dibutylketone, 358 

— ' Dusobutylketone, 359 

— nicthylcyclopentanol, 41K) 

— Methylk^ptylketone, 362 

— Methylpropylcyclopentanol, 490 

' “ 2,2,4,4-Tetramethylpenianone-3, 365 
Amyl w;butyrate, 433 

— c^fc.Amyl butyrate, 430 

— ■ .?cc. Butyl valerate, 435 

— P^thyl oenanthate, 438 

— Hoptyl acetate, 420 

- Hoptyl acetate, 420 

— Hexyl propionate, 426 

— .vfc.Hexyl propionate. 426 

— Methyl caprylate, 442 

— JVonoic acid, 397 

— Octyl formate, 412 

— ^ec.j^-Octyl formate, 412 

— Pelargonic acid, 397 

— Propyl caproatc, 436 
CgHiyNO Pelargonaniide, 584, 587 
CyHao 3,3-Diethylpentane, 101 

— 2,2-Dimcthyi-3-ethylpentane, 101 

— 2,4-Dimethyl-3-ethylpentane, 101 

— 2,5-Dimcthylheptane, 99 

— 2, 6 -Dimethyl heptane, 100 

— 2-Methyloctane, 99 

— 3-Methyl6ctane, 99 

— 4-]Methyloctane, 99 

— Nonane, 97, 628 

— Tetraethylmethane, 101 

— 2,2,3,3-Tetr’amethylpentane, 102 

— 2,2,3,4-Tetramethylpentane, 102 

— 2,2,4,4-Tetramethylpentane, 102 

— 2,3,3,4-Tctramethyl]:)entane, 102 
2,2,4-Trimethylhexane, 101 

— 2,2,5-Trimethylhexane, 101 


CyHgo 2,3,5-TriTncthvlhexane, 101 
(- 9 H 20 O Di^>c>butyIcarbinoi, 332 
— Methyloctanols, 332 

Methyl wr.octyl ether, 350 
— Nonyl alcohols, 332 
— ierf.konyl alcohol, 332 
OyHgiN Nonylaininc, 524 
(• 9 H 2 i() 4 P Trijnopyl ortliophosphate, 625 

^10 

^'joW^NyOy 1,3,8-Trinitronaphthalene, 597 
- ],4,5-']Vinitronaphthalt‘ne, 597 
OioH„N 204 l,5-l)initronaphthaleno, 597 
l, 8 -I)initronaphthal(‘ne, 597 
(^yHy Hr a-Bri)iiionaphthalene, 300 
(.\()lf 7 N (>2 a-Nitrona])htlialene, 597 
PjoHg Naphthal('iie, 177 
C„,H«N 2-Met)jyl(|iiinoline, 574 
Quinaldine, 574 

-Benzylideneacetone, 479 
OjoHjyOg Benzoylacetone, 479 

— - »Safrok‘, 473 

— 'i.sY>»SaiVol(', 473 

CiyHi^ClOo Ethyl phenylchloroacetate, 516 
CioHjo l,2,3,4-'retrahydronaphthalonc, 208 

— - 3 otraliii, 208 
CjoHioO Ant'thole, 471 

— jo-Pro/)ei) >4anisole, 471 

^2 Bugenol, 472 
Ethyl rnandelato, 486 

— Ethyl o-methoxybenzoate, 488 

— Ethyl methylsalicylate, 488 

— Ethyl phenylglycolate, 486 
^loHigNO Ethylacetanilide, 589 

Butylbenzene, 159 

— ic'foButylbenzene, 160 

— scc.Butylbenzene, 160 

— Butylbenzene, 160 

— Diethylbenzenes, 173 

— l,3-Diraethyl.4-ethylbenzene, 173 

— l,3-Dimethyl-5-ethylbenzene, 173 

— Durenc, 172 

— ^oDurene, 172 

— 1 -Methyl-2-i.sopropylbenzene, 173 

— l-Methyl-3-i.sopropylbenzene, 173 
Prehniteno, 172 

1>2,3,4-Tetramethylbenzene, 172 
■ 1,2,3,5-Tetramethylbenzene, 172 

— 1,2,4,5-Tctramethylbenzene, 172 
C,oHi 4 N 2 Anabasine, 576 

— Nicotine, 575 

QoH', 4 N 407 i^oButylammonium picrato, 597 

— Diethylammonium picrate, 597 
C 10 H 14 O Carvacrol, 466 
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C10H14O Carvone, 498 

— 2-Mcthyl-5-i5opropylphenol, 466 

— 3-Mcthyl-4-wopropylphenol, 467 

— 5-Methyl-2-Mopropylphenol, 466 

— Phenyl butyl ether, 471 

— Phenylpropylcarbinol, 458 

— Thymol, 466 

— 7)"Thymol, 467 
CjoHjsN Uiethylaniline, 557 

a-Pinene, 209 

— /9-PiTicne, 209 

( C'amphor, 497 

— Carvonone, 498 

— Dihyclrocarvone, 498 

— Dihydrocucarvone, 498 

— Pulcgone, 498 

Pecahydronaphthalene, 209 

— Decalin, 209 

a-Chlorodc‘canenitrile, 603 
Borneol, 497 

— Peiichyl alcohol, 496 

— Terpmeol, 496 
C10K1HO4 Ethyl adipate, 452 

— Ethyl dimcthy]suc(unate, 452 

— Methyl ethylpropylmalonate, 452 

— IVhfthyl suberate, 452 

— Propyl succinate, 451 

— Scbacic acid, 404 
CiyHjftClO Caprinoyl chloride, 511 

— Decanoyl chloride, 511 

OioH, 9O]O2 Oct3d chloroacetato, 513 
CjoHjflBrOa Ethyl bromodipropylacetate, 514 

— ^-Octyl bromoacetate, 513 
CjoHipTOo /5-Octyl iodoacetate, 513 
CioHj^N Decanenitrile, 539 

— 2-Methylnonanenitrile, 542 

— 2-Meth3dpelargonitrilc, 542 
CiqHjqNO Decene(2)amide, 585, 587 
C10H20O Butylamylketone, 364 

— Menthol, 495 

— Methyloctylketono, 362 
C10H20O2 ^ec.Amyl valerate, 435 

— Butyl caproate, 436 

— 6gc.Butyl caproate, 437 

— Caprio acid, 397 

— Ethyl caprylate, 440 

— Heptyl propionate, 426 

— .^ec.Heptyl propionate, 426 

— Hexyl butyrate, 430 

— 5#^c.Hexyl butyrate, 430 

— Methyl pelargonate, 442 

— 5ec.y-Nonyl formate, 412 

— Octyl acetate, 420 

— «6C.Octyl acetate, 420 

Timmermans 43 


^ 10 ^ 20^2 Propyl oenanthate, 439 
O 10 H 21 NO Decancamide, 584, 587 
C>jj 9 H 22 JBi^'^oamyl, 105 

— Decane, 103 

— 2,7-Dimethyloctane, 105 

— 2,4-Dimethyl-3-t5opropylpcntane, 107 

— 2-Methylnonane, 106 

— 3-Mcthylnonane, 106 

— 4-Methylnonane, 106 

— 5-Methylnonane, 106 

— 2,2,3,3,4-Pentamethylpcntane, 107 

— 2,2,3,4,4-Peritamethylpentane, 107 

— 2,2,3,3-Tetramethylhcxane, 107 

— 2,2,4,5-Tetramethylhexane, 107 

— 2,2,5,5-Tctramcthylhexane, 107 
(\ 9 H 22 O Decyl alcohols, 332 

— tert. Decyl alcohol, 332 

— Diamyl ether, 348 

— Eth^d-Acc.octyl ether, 350 

U-Dibutoxj^ethanc, 352 

— Dibuty] acetal, 352 
CioH 2203 S Diamyl sulphite, 621 
C 10 H 22 O 4 S Diam^d sulphate, 621 
O 19 H 23 N Dec^damine, 524 


CijHio l-Methjdnaphthalene, 180 

— 2-Methylnaphthalene, 180 
CnHiiKOg Methyl o-nitrobenzoyloxypropio- 

nate, 601 

C 13 H 12 N 2 O Antipyrine, 589 

— Phenazone, 589 
O 11 HJ 2 N 2 O 4 Hippurylglycine, 587 
C'ljHiaO Stj^rylethylketone, 479 
C 11 H 12 O 2 Ethyl cinnamate, 485 

— 5-Phenylpcnten(3)oic acid, 481 
CjjHigClOg Propyl phenylchloroacetate, 516 
C 11 H 14 5-Methyl- 1 ,2,3,4-tetrahydronaph- 

thalene, 208 

— 6 -Methyl- 1 ,2,3,4-tetrahydronaphthalene, 
208 

Butyl phenylketone, 478 
CiiHi 402 2 >oButyl benzoate, 485 

— csec.Butyl benzoate, 485 

— w-Butylbenzoic acid, 481 

— o-Butylbenzoic acid, 481 

— p-Butylbenzoic acid, 481 

— Methylbt'nzylcarbinyl acetate, 482 

— Mothyleugenol, 473 

— MethyhVfoeugenol, 473 

— i^oPropenylresorcinol dimethylether, 473 
C 3 jH ,403 Propyl mandelate, 486 

— Propyl phenylglycolate, 486 
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CjiHiu Amylbenzene, 161 

— w-<erLButyltoluene, 173 

— o-^er<. Butyltoluene, 173 

— p-^erLButyltolueno, 173 

— Pentamethylbenzene, 172 

CiiHigO 3-Methyl-4-isopropyl -1 -niethoxy- 
benzene, 471 

— p-Thymol methyl ether, 471 
CiiHigOg Hydroxythymol methyl ether, 471 

— Hydroxy-p-thymol methyl ether, 471 

— woPropylresorcinol dimothylether, 473 
CiiHgo Undecyne-1, 140 

CxiHgoClN a-Chloroundecaneiiitrile, 603 
CiiHgoOg Undeccii(10)oic acid, 404 
CiiHao 04 Ethyl pimelate, 452 

— Methyl azelate, 452 

— Methyl dipropylmalonate, 452 

— Nonane dicarboxylic acid, 404 

— Propyl glutarate, 452 
CxiHaxN 2-Methyldecanenitrile, 542 

— Undecanenitrile, 540 

CjiHaiNO Undecene(2)araidc, 585, 587 
CiiHaaO Diamylketone, 360 

— Methylnonylkctonc, 362 
C 11 H 22 O 2 Amyl caproate, 436 

— Butyl oenanthate, 439 

— sec.Butyl oenanthate, 440 

— Ethyl pelargonatc, 443 

— Heptyl butyrate, 430 

— sec. Heptyl butyrate, 430 

— Hexyl valerate, 434 

— sec.Hexyl valerate, 435 

— Nonyl acetate, 420 

— jsec.Nonyl acetate, 420 

— Octyl propionate, 426 

— sec.Octyl propionate, 426 

— Propyl caprylate, 441 

— Undecanoic acid, 398 

C 11 H 22 O 3 sec.Octyl methoxyacetate, 453 
C 11 H 23 NO Undecaneamide, 584, 587 
CX 1 H 24 Undecane, 107 
C 11 H 24 O Propyl-sec.octyl ether, 350 

— ^erLUndecyl alcohol, 332 
CUH 25 N Undecylamine, 524 

^12 

C 12 H 9 N Carbazole, 574 
C 12 H 10 Biphenyl, 174 
CiaHioO Biphenyl ether, 473 
CigHioSe Biphenylselenide, 625 
C 12 H 11 N Biphenylamine, 563 
CiaHia 1 -Ethylnaphthalene, 180 

— 2-Ethylnaphthalene, 180 
CjaHiaO Methylnaphthylcarbinol, 458 


C 12 H 12 O 2 Methyl a/Zocinnamyl acrylate, 485 

— Methyl 4-phenylbutadienc-1,3- 

car boxy late-1, 485 

CJ 2 H 14 O 2 1,2,3,4-T(;trahydro-2-naphthylace- 
tate, 498 

C 12 H 15 CIO 2 Butyl phenylchloroacetate, 516 
C 12 H 15 O 4 Diethyl phthalak*, 486 
CiaHigO Amyl phenylketone, 478 
OigHigOg Kthylougenol, 473 

— Methylbenzylcarbinyl propionate, 482 
CiaHjg m-Di^wpropy] benzene, 173 

— o-DhV>propylbenzene, 173 
—• p-Di'/sopropylbenzeiie, 173 

— Hexamethylbenzime, 173 

— Hexyl benzoiK', 161 

0 x 2 HjgN 407 'IVit'thyiarnmonium picrate, 597 
CxgHxKO 3-Mcthyl-4-isopropyl-1 -ethoxy- 
benzene, 471 

— p-Thymol ethyl ether, 471 

Methoxymethylenecamphor, 498 
CX 2 H 22 O;, (^aproic anhydride, 376 
CjaHaaO,! Amyl oxalate, 452 

— Decane dicarboxylic acid, 404 

— Ethyl sulx'rate, 452 
C 12 H 22 OX 1 /l-Lactose, 505 

— Saccharose. 504 

OX 2 H 23 N Dicyclohexylamine, 568 
Dodecanenitrile, 540 

— Lauronitrile, 540 

— 2-Methyhindecanenitrile, 542 
C 12 H 24 O Methyldecylketono, 362 
C 12 H 24 O 2 Amyl oenanthate, 439 

— Butyl caprylate, 441 

— sec.Butyl caprylate, 442 

— Decyl acetate, 420 

— scc.Decyl acetate, 420 

— Ethyl caprate, 443 

— Ethyl decoate, 443 

— Heptyl valerate, 434 

— sec.Heptyl valerate, 435 

— Hexyl caproate, 436 

— sec.Hexyl caproate, 437 

— Laurie acid, 398 

— Octyl but 3 n*ate, 430 

— sec.Octyl butyrate, 430 

— Propyl pelargonate, 442 
^ 12 ^^ 24^12 a-Lactose monohydrate, 505 

— /^-Maltose monohydrate, 505 
CjjHagNO Dodecaneamide, 584 
OjgHgg Dodecane, 109 

C 12 H 26 O Butyl-sec.octyl ether, 350 

— ^erLDodecyl alcohol, 332 
C 12 H 27 N Dodecylamine, 524 

— Tributylamine, 524 
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(> 12 ^ 12704 ? Tributyl orthophosphate, 625 

^13 

(' 13 H 10 NAS Diphenyleyanoarsine, 625 
(/jyHioO Benzophenone, 478 
(.' 13 HJ 0 O 3 Phenyl salicylate, 487 

— Salol 488 

Ci 3 H |2 Diphenylmethane, 174 
(' 13 H 14 1 -i.soPropylnaphtlialene, 180 

— 2 -^wPropylnaphthaJcn(^, 180 
C 43 H 14 O Kthylnaphthylcarbinol, 458 
CJ 3 H 14 O 7 -Dimethyl inonobenzoyltartrate, 488 
CiyHigO Benzylidenepinacoline, 479 
PijHigOg J ,2,2,4-Tetrahydro-2-naphthylpro- 

pionate, 498 

b'lsHigO Hcxylphenylketono, 478 
CjaliipOg fiCC.Hcxyl benzoate, 485 

— Methylbenzylcarbinyl butyrate, 482 

('isHooO 8 -Methyl-4, 6 -diiwpropjdphenol, 467 

— p-f,soPr()pylh 3 miol, 467 
P 13 H 24 O 4 Amyl malonate, 452 

- Butyl glutarate, 452 

— Ethyl az(^lat(% 452 
l*ropyl pirnelate, 452 

— Undecane dicarboxylic acid, 404 
CjyHgsN 2-Methyldodecaiienitrile, 542 

— 2-Methyllauronitrilc, 542 
“ - Tridecanenitrile, 540 
C'jgHgeO Dihexylketone, 360 

— Mcthylundec^^lketone, 362 
C 13 H 26 O 2 Amyl caprylate, 441 

— Butyl nonoate, 442 

— Butyl pelargonate, 442 

— 5 €C.Butyl nonoate, 443 

— 5 ec.Butyl pelargonate, 443 

— Ethyl undecoate, 443 

— Heptyl caproato, 437 

— .^ec.Heptyl caproate, 437 

— Hexyl oenanthate, 440 

— Hexyl oenanthate, 440 

— Octyl valerate, 434 

— 5 ec.Octyl valerate, 435 

— Tridecanoic acid, 399 

— Undecyl acetate, 420 

— sec.Undecyl acetate, 420 
C 13 H 28 Tridecane, 110 

CjgHasO Amyl-^cc.octyl ether, 350 

— /grLTridecyl alcohol, 332 
613 H 29 N Tridecylamine, 524 

^14 

C 14 H 8 O 4 Quinizarin, 479 
C 14 H 9 CI 6 1,1 -Di-p-chlorophenyl- 2 , 2 , 2 -trichlo- 
roethane, 299 


^' 34^10 Anthracene, 181 

— 1,2-Diphenylacetylcne, 177 

— Phenanthi*enc, 182 

614 H 12 l, 2 -l)iphenylcthylene, 176 

— JStilbenc, 176 
CJ 4 H 14 Bibenzyl, 176 

— 1,1-Diphenylethaiie, 176 

— 1,2-Diphcnylethane, 170 
(VH,4N203 p-Azoxyanisole, 590 

Phen^lbenzylcarbinol, 458 
C 14 HJ 4 O 2 Naphthylmethylcarbinyl acetate, 
482 

Cj 4 lfi 5 N Dibenzylamine, 565 
(.■j 4 H 2 (j 02 Methylbenzylcarbinyl valerait', 482 
(\ 4 H 22 Tetraethyl benzenes, 173 
^' 14 ^ 22^407 Dimethyldipropylammonium 
picrate, 597 

^ 14 ^^ 27 ^ Myristonitrile, 541 

— Tetradecanenitrile, 541 
('J 4 H 28 O 2 Amyl nonoate, 442 

— Am^d pelargonate, 442 

— ^cc.Amyl nonoate, 443 

— ,<ffc.Am\d pelargonate, 443 

— Dodec}d acetate, 420 
Ethyl laurate, 443 

— Heptyl oenanthate, 440 

— 6 *er.Heptyl oenanthate, 440 

— Hexyl caprylate, 442 

— Myristic acid, 399 

— Octyl caproate, 437 

— sec.Octyl caproate, 437 

— «ec.Undecyl propionate, 426 
C 14 H 30 Tetradccane, 111 
CJ 14 H 30 O Hexyl- 5 cc.-octyl ether, 350 

— /cr/.Tetradecyl alcohol, 332 
C 14 H 31 N Tetradecylamiiie, 524 

^15 

CigHigOa sec.Butyl naphthoate, 486 
CigHigOy Diethyl raonobenzoyltartrate, 488 
C 16 H 20 O 2 1,2,3,4-Tetrahydro-2 -naphthyl- 
valerate, 498 

C 15 H 21 OIO 2 Octyl chlorobcnzoate, 516 
CijHgiBrOg Octyl bromobenzoate, 516 
Ci 6 H 2 iI 02 Octyl iodobenzoatc, 516 
Ci 5 H 2 iN 04 5 ec.Octyl m-nitrobenzoate, 601 

— A’ec.Octyl p-nitrobenzoate, 601 
C 15 H 22 O Octylphenylketone, 478 
C 15 H 22 O 2 Methylbenzylcarbinyl caproate, 482 

— 5 ec. Octyl benzoate, 485 
OigHggOe Tributyrin, 444 
C 16 H 28 O 4 Amyl glutarate, 452 
.— Butyl pirnelate, 452 

CigHggN 2 -Methylm 3 n*istonitrile, 542 
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C 15 H 20 N 2-Methyltctra(iecanenitrile, 542 

— Pcntadecanenitrile, 541 
C 15 H 30 O 2 ^ec.Butyl undecoate, 44!} 

— Ethyl tridecoate, 443 

— Hcptyl caprylate, 442 

— .s^r.Heptyl caprylate, 442 

— .'{ec.Hexyl iionoato, 443 

— .sec.Hcxyl pelargonate. 443 

— Methyl myristate, 443 

— Nonyl caproate, 437 

— se^j.Nonyl caproate, 437 

— Octyl oenanthate, 440 

— ,<fec.Octyl oenanthate, 440 

— Pentadocanoic acid, 400 

— Tridecyl acetate, 420 

— A’cc.Tridecyl acetate, 420 

— tScc.Undecyl butyrate, 430 

Pentadccanc, 112 

C 15 H 32 O Heptyl-.sfc.octyl ether, 350 
C 15 H 33 N Pcritadecylamine, 524 

— Trii\soamylainine, 524 

— Triamylaniine, 524 

C 15 H 33 O 4 P Triarnyl orthophosphate, 625 


CjjHio Pyrene, 182 
C 1 JH 12 O 2 1,2-Dibenzoylcthylene, 479 
Ci 8 Hi 40 a l,2-I)ibenzoylothanc, 479 
CigHieOa Benzylmethylcarbinyl benzoate, 

485 

— Phenylbcnzylcarbinyl acetate, 482 
C 18 H 24 O 2 Methylbenzylcarbinyl oenanthate, 

482 

— 5 e<j.Nonyl benzoate, 485 

— ^ec.Octyl m-toluate, 485 

— ficc.Octyl o-toluate, 485 

— ^cc.Octyl p-toluate, 485 

5 ec.Octyl m-methoxybenzoate, 

486 

— ^cc.Octyl o-methoxybenzoate, 486 
—• ^ec.Octyl 7 )-methoxybenzoate, 486 
C 1 QH 28 N 4 O 7 Diamylammonium picrate, 

697 

— Diethyldipropylammonium picrate, 597 

— Methyltripropylammonium picrate, 597 

Hexadecyne-1, 140 
CigHaiN Hexadocanenitrile, 541 

— Palmitonitrile, 541 
^16®^32^2 «ec.Amyl undecoate, 443 

— 5cc.Butyl laurate, 443 

— Ethyl myristate, 443 

— sec.Heptyl nonoate, 443 

— sec.Heptyl pelargonate, 443 

— Octyl caprylate, 442 


CiftHggOg .sec.Octyl caprylate, 442 

— Palmitic acid, 400 

— tsec.Undecyl valerate, 435 
CjeH 34 Hexadecane, 112 
C 16 H 34 O Cetyl alcohol, 332 

— Hexadecyl alcohol, 332 

— Octyl-.sY’c.octyl ether, 350 
(\eH 35 N Hcxaclecylamine, 524 


G 17 H 20 O 2 .‘fcc.lh'xyl naphthoatc, 486 
C\ 7 H 220 Hexyhniphthylcarbinol, 458 
0 , 7 H 2602 Mc'thylbeiizylcarbinyl caprylate, 
482 

C 17 H 2 RN 4 O 7 Et !iyltriprop\dammoniiun 
picrate, 597 

(yi 7 K 3 ;jN Hepta(](*oanenitrile, 541 
—■ Margaroiiitrile, 541 

.srr.Ainyl laurate, 443 

— ,s’p.c.Hexyl undecoate, 443 

— IMargarie ncid, 401 

— Methyl i>almitato, 444 
- .vcc.Octyl nonoate, 443 

— .s'pc.Octyl fx'largonate, 443 

— ITndecyl caproate, 437 
Ci 7 Hie HoptaHocane, 113 
O 17 H 33 O JVoiiyl-.vpc.octyl ether, 350 
O 17 H 37 N llcptadecylamine, 524 

^18 

CieH, 5 NT Triphcnylamine, 564 
CigHigAs Triphenylarsine, 625 
CjgHigBi Triphenylbismuthine, 625 
CigHjgP Triphenylphosphine, 625 
CjgHjisSb Triphcnylstibine, 625 
Ci 8 Hi 8 N 20 r, Ethyl p-azoxybenzoate, 590 
^ 181^1802 Propyl phenylcinnamate, 485 
C 18 H 22 O 2 sec.Hoptyl naphthoate, 486 
CigHggO Undecylphenylketone, 478 
CjgHggOg Methylbenzylcarbinyl pelargonate, 
482 

— 5 €c.Undecyl benzoate, 485 
C^gHgo Dodecylbenzenc, 160 
CigH 3 oN 407 Totrapropylammonium picrate, 

597 

C 18 H 34 Octadecyne-1, 140 
C 18 H 34 O 2 Elaidic acid, 404 

— Octadeccn(17)oic acid, 404 

— Oleic acid, 404 

— Stearenic acid, 404 
CigHg^Oa Ricinoleic acid, 405 
^18113404 sec.Octyl oxalate, 448 
CJ 18 H 35 N Ootadecanenitrile, 641 

— Stearonitrile, 541 
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^ 18 ^^ 36 ^ Eihylpentadocylketone, 364 
^181^36^2 .ser..Butyl inyristate, 443 

— Cetyl aec'tate, 421 

— Dodecyl caproate, 437 

— Etliyl palinitate, 444 

— .<?t'C.Hoptyl inideeoate, 443 

— ,s-cr. Hexjd laurate, 443 

— .src.Noriyl noiioate, 443 

— fii’C. Xonyl pe]arg(mato, 443 

— Stearic acid, 402 

-- ACc.Undecyl oenanthate, 440 
Octadeoajie, 113 
CjyHyj,N Octadecylainine, 524 


CigTfjg Triphenylmcthane, 175 

CijjHigO Triplieiiykiarbinol, 458 

^ 19^2402 Xaplithylliexylcarbinyl accdate, 482 

— AYc.Octyl naphthoate, 486 

C 19 H 30 O 2 Methylbenzylcarbiiiyl decoate, 482 
CigHggOg ^li^tliyl elaidate, 456 

— Methyl oleatcs 456 
CiyHagOg Aec.Decyl noiioate, 443 

— .syr.Decyl i)elargonatc, 443 

— Afc.Hcptyl laurate, 443 

— Acc.Octyl undccoate, 443 

— Propyl palniitate, 444 

— Tridecyl caproate, 437 
^^ 191 ^ 38^4 Monopalmitin, 446 

^20 

^ 20^16 Triplienylctliylene, 177 
^' 20 ^ 16^1208 Methyl bis (chlorobenzoyl) 
tartrate, 516 

CgoHieBrgOs Methyl bis(bromobenzoyl) 
tartrate, 516 

C 20 H 16 I 2 O 8 Methyl bi8(iodohenzoyl)tartrate, 
516 

C 20 HJ 8 1,1,1-Triphenylethane, 176 

— 1,1,2-Triphenylctiianc, 176 

C 20 H 18 O 2 Benzylmethylcarbinyl naphthoate, 
“486 

CgoHigOg Dimethyl dibenzoyltartrate, 488 
C 20 H 26 O 2 Naphthylhexylcarbinyl propionate, 
482 

— Aec.Nonyl naphthoate, 486 
C 20 H 32 O Tridecylphenylketonc, 478 
C 20 H 32 O 2 Methylbenzylcarbinyl undecoate, 

482 

C 20 H 34 Tetradecylbenzene, 160 
CaoHggOa Ethyl elaidate, 456 

— Ethyl oleate, 456 
C 20 H 40 O 2 Arachidic acid, 402 

— t^rcc.Butyl palmitate, 444 


C' 2 „H 4 o ()2 Ethyl stearate, 444 

— .src.Hexyl niyristate, 443 

— Ace.Nonyl midecoafc, 443 
■ ■ Arc.Octyl laurate, 443 

■ Tetradecyl caproate, 437 

— .sfr.Undecyl noiioate, 443 

-- .vcc.ITndeeyl jielargonate, 443 
C 20 H 42 Eicosane, 114 


Caillai^ Tribenzylamine, 565 
CaiHagOo AYT.Decyl naphthoate, 4S6 

— Xaphthylhexylcarbinyl but\Tat(', 482 
C 2 JH 34 O 2 ]\lethylb(mzyJearbinyl laurate, 482 
C2 i 1^36^4^7 Triamylammoniuni picrate, 597 
CojHjgOg Trieajiroin, 444. 

C 21 H 40 O 2 Propyl elaidate, 456 

— Propyl oleate, 456 
C 21 H 42 O 2 AYc.DeeyJ undecoate, 443 

— ACC.Dodccyl nonoate, 443 

— Aec.Dodecyl pelargonato, 443 

— Acc.Heptyl myristate, 443 

— .s^c.Nonyl laurate, 443 

— ~ Pentadecyl caproate, 437 

— Propyl stearate, 444 
C 21 H 44 Heneicosane, 113 

C 22 

CgoHggOg Diethyl dibenzoyltartrate, 488 
O 22 H 30 O 2 Naphthylhexylcarbinyl valerate, 
“482 

— Aec.Undecyl naphtoate, 480 
O 22 H 34 O 2 1,2,3,4-Tetrahydro>2-naphthyllau- 

rate, 498 

C 22 H 86 O 2 Methylbenzylcarbinyl tridecoate, 
“482 

C 22 H 38 O Phenylcetyl ether, 471 
C 22 H 42 O 2 Butyl elaidate, 456 

— Butyl oleate, 456 

— Erucic acid, 404 

Acc.Butyl stearate, 444 

— scc.Decyl laurate, 443 

— .vcc.Hexyl palmitate, 444 
Acc.Octyl myristatc, 443 

— Aec.Pridecyl nonoate, 443 

— Aec.Tridecyl pelargonate, 443 

— sec. Undecyl undecoate, 443 
C 22 H 46 Docosane, 114 

^23 

C 23 H 32 O 2 Naphthylhexylcarbinyl caproate, 
482“ 

C 28 H 38 O 2 Methylbenzylcarbinyl myristatc, 
482 
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C 23 H 48 O Dilaurylketone, 360 
C23H4g02 . 9 ec.T)odecyl undoooato, 44-3 

— «v 6 >c.Heptyl palmitate, 444 

— .sec.Undecyl laurate, 441? 

C 23 H 4 g Tricosane, 113, 114 

^24 

C 24 H 34 O 2 Naplitlivlhcxvlcar’hinvl oenaiithaic, 
482 

C 24 H 40 O 2 Metliylbenzy] ear] )iny] 
pentadoeoate, 482 

l-Cyclohexyloctade( 7 ino, 113 
(> 24 H 4802 .see.Dodooyl laiirate, 443 

— ^cc.Hexyl stearate, 444 

— eVec.Octvl palraitate, 444 

— .sec.Trideeyl undecoatc, 443 
C 24 H 50 2,2-l)imethyldoeosarie, 113 

— 2-MethyJtricosane, 113 

— Tctracosane, 113 

Cor, 

C 25 H 20 Tetraphenylmethane, 175 
C^ 25 ^^ 36^2 Naphthylhcxylcarbinyl eaprylate, 
482 

C 05 H 42 O 2 Methylbenzylcarbinyl paliTutate, 

“482“ 

C 25 H 50 O 2 .‘JfJC.Heptyl stearate, 444 

— sfic.Tridecyl laurate, 443 

— ^ec.Undec^d myristate, 443 

C 20 

C 26 H 20 Tetraphenylethylene, 177 
C 26 H 22 l,lJ,2-Tetraphenylctharic, 176 

— 1,1,2,2-Tetraphenyletiiane, 176 
C 26 H 380 a Naphthylhexylcarbinyl 

pelargonate, 482 

C 26 H 44 O 2 Methylbenzylcarbinyl margarate, 
482 

C 20 H 52 O 2 «ec.Octyl stearate, 444 
^" 20^54 13-Methylpentacosanc, 113 

C 27 

C 27 H 40 O 2 Naphthylhcxylcarbinyl decoate, 
482 

C 27 H 16 O 2 Methylbenzylcarbinyl stearate, 482 


Tricaprylin, 444 

C 07 H 54 O 2 sec.Undccyl palinitate, 444 

C 28 

(\,8H4202 Naphthylhexylcarbinyl undecoate, 
"482“ 

10-Nonylnonadeean(‘, 113 

— Octacosauc, 113 

C.n 

CgiHgaO DipalmitylltctoiKN 360 
CsiHg,, Hcntriacoiitanp, 113 

C32 

CaoHac P€^nta])lii‘Tiyl(?thane, 176 
('aaligg 7,12-1 >iinetbyl-9,10-diliexyl- 
octadeeaiie. 113 

— DotriaeontaiKN 114 

C33 

(• 33 H 6206 Trieaprin, 444 
C34 

(.V, 4 H 7 () Tctratriaeoritane, 113 

C 35 

Peiitatriacontanc, 113 

Cjic 

630^74 HexatruK^ontane, 118 

C39 

C 39 H 74 O 0 Trilaurin, 445 

C40 

Tetracontane, 113 

C43 

C 43 H 88 Tritctracontane, 113 

C44 

C 44 H 9 g 22-Methyltritetracontane, 113 

C51 

CsiHggOg Tripalmitin, 446 
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Unlc'ss otherwise indieated, all eomjKmnds in which the possibility of structural isomerism 
arises, an^ assumed to be the normal (w-) isomerides. 


A 

Ac'ctaldehyde, .‘152 
Acetamide, 58,3 
Ac(‘tanilidc, 589 
Acetic- acid, ,380 
Acetic anhydride, .375 
Acetone, 353 
Acetonitrile, 527 
Acetophenone, 475 
Acetyl chloride, 510 
Acetylene, 138 
Acetylene tetrabromide, 245 
Ae(‘tylene tetrachloride, 244 
2’Acetylthiophen, 624 
Acrolein, 353 
Acrylic acid, 404 
A(Tylic aldehyde, 353 
Acrylonitrile, 542 
Adipic acid, 404 
Alanine, 587 
Alanylglycine, 587 
Alkyl benzenes, 17,3 
Allylacetic acid, 404 
Allyl alcohol, 33,3 
Allyl chloride, 280 
AUylene, 138 
Allyl wthiocyanate, 619 
M-Aminobenzoic acid, 589 
o-Aminobenzoic acid, 589 
p-Aminobenzoic acid, 589 
Amyl acetate, 419 
Amyl alcohol, 325 
active Amyl alcohol, 326 
isoAmyl alcohol, 327 
5 ec,Amyl alcohol, 328 
terLAmyl alcohol, 328 
Amylbenzene, 161 
i/?oAmyl bromide, 271 
Amyl i^obutyrate, 433 
sec.Amyl butyrate, 430 
Amyl caproate, 436 
Amyl caprylate, 441 


twAmyl crotonate, 453 
Amyl fluoride, 270 
Amyl formate, 411 
Amyl glutarate, 452 
cScc.Amyl laurate, 443 
Amyl malonate, 452 
Amyl-scc.octyl ether, 350 
Amyl oenanthate, 439 
Amyl oxalate, 452 
Amyl pelargonate, 442 
.vfc.Amyl pelargonate, 443 
Amyl perfluoride, 272 
itVoAmyl perfluoride, 272 
Amyl phenylketonc, 478 
Amyl propionates, 425 
,<fec.Amyl propionate, 426 
.^cc.Amyl undecoate, 443 
.scr.Amyl valerate, 4,35 
Anabasine, 576 
Anethole, 471 
Angelic acid, 404 
Aniline, 551 

Aniline hydrochloride, 605 
Anisole, 469 
Anthracene, 181 
Anthranilic acid, 589 
Antipyrine, 589 
Arachidic acid, 402 
Arginine, 587 
Azelaic acid, 404 
p-Azoxyanisole, 590 

B 

Benzaldehyde, 474 
Benzamide, 589 
Benzene, 140, 628 
Benzoic acid, 480 
Benzonitrilc, 566 
Benzophenone, 478 
p-Benzoquinone, 475 
Benzotrichloride, 296 
Benzotrifluoride, 295 
Benzoylacetone, 479 
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Benzoyl chloride, 516 

Benzyl alcohol, 457 

Benzyl chloride, 295 

Benzylideneacetone, 479 

Benzylidenepinacoline, 479 

Benzylmethylcarbinyl benzoate, 485 

Benzylmethylcarbinyl naphthoate, 486 

Biisoamyl, 105 

Bibenzyl, 176 

Biis’obutyl, 89 

Biphenyl, 174 

Bi^sopropyl, 52 

Borneol, 497 

w-Bromoanilino, 607 

o-Bromoaniline, 607 

p-Bromoaniliiic, 607 

Bromobenzenc, 286 

Bromobenzylcyanide, 604 

a-Bromocrotonamidea, 604 

a-Bromocrotonitrilc, 603 

4 -Bromo-1,2-dinitrobenzene, 609 

Bromoform, 221 

2- Bromohcptane, 273 

3- Bromoheptane, 273 

4- Bromoheptane, 273 
a-Bromonaphthalcne, 300 
m-Bromonitrobenzene, 609 
2-Bromopentanc, 272 
m-Bromotoluene, 297 
o-Bromotolueno, 297, 298 
p-Bromotoluene, 297, 299 
Butadiene-1,3, 135 
Butane, 27 

MoButane, 29 
Butene-1, 119 
cts-Butene-2, 120 
woButene, 123 
^mw5-Butcne-2, 122 
Butyl acetate, 419 
^ec.Butyl acetate, 420 
sec.Butylacetic acid, 394 
/er^.Butylacetic acid, 394 
Butylacetylene, 140 
Butyl alcohol, 318 
tVoButyl alcohol, 320 
.9ec. Butyl alcohol, 322 
terW&uiyl alcohol, 324 
Butylamine, 624 
woButylammonium picrate, 597 
Butylamylketone, 364 
Butylbenzene, 169 
woButylbenzene, 160 
sec.Butylbenzene, 160 
ieri,Butylbenzene, 160 


iVwButyl benzoate, 485 
^ec.Butyl benzoate, 485 
w-Butyl benzoic acid, 481 
o-Butyibenzoic acid, 481 
p-Butylbenzoic-acid, 481 
Butyl bromide, 265, 628 
t^oButyl bromide, 266 
.s'cc.Butyl bromide. 267 
Butyl bromide, 268 
Butyl butyrate, 429 
isoButyl butjTat(‘, 429 
i.s*oButyl ^s'ebutyrat(\ 433 
,9cc.Butyl butyrate. 43(.> 

Butyl eaproate, 43() 

Butyl eaproate, 437 
Butyl caprvlate, 441 
.sec.Butyl ca 7 )r\late, 442 
»>oBut3dearbin()l, 327 
.scc.ButylcarbinoI, 320 
Butyl chloride, 261 
®.9oBut\d cliloride, 262 
.scc.ButyJ cJilorid(\ 263 
icr/.But^d chloride, 264 
Butyl crotoiaite, 453 
wButyl crotonato, 453 
.vcc.Butyl erotonate, 453 
Biitylc\'clo})entaiie, 190 
Bub^d claidate, 456 
Butyl lluoride, 261 
.^ec.Butyl fluorides 261 
Butyl formate, 411 
Butyl glutarate, 452 
Butyl iodide, 268 
i.9oButyl iodide, 269 
scc.Butyl iodide, 270 
fso Butyl lactate, 452 
^ec.Butyl lactate, 452 
Butyl lactate, 452 
.vec. Butyl laurate, 443 
^ec.Bntyl myristate, 443 
sec.Butyl naphthoate, 486 
Butyl-.9ec.octyl ether, 350 
Butyl oenanthate, 439 
sec. Butyl oenanthate, 440 
Butyl oleate, 456 
sec. Butyl palmitate, 444 
Butyl pelargonate, 442 
sec,Butyl pelargonate, 443 
Butyl phenylchloroactate, 516 
Butylphenylketone, 478 
Butyl pimelate, 452 
Butyl propionates, 425 
♦soButyl propionate, 426 
sec.Butyl propionate, 426 



fiec.Butyl stearate, 444 
w-^er/.Butyltoliiene, 173 
o-^er^.Butyltoluene, 173 
/j-/er^Butyltoluene, 173 
.<fec. Butyl w-undecoate, 443 
iS'cc.Butyl 7i-valerate, 435 
Butylvinyloarbinol, 334 
Butyne-2, 139, 028 
Butyrarnide, 584, 586, 587 
Butyric acid, 386 
isoButyric acid, 388 
Butyronitrile, 531 
ffioButyronitrile, 532 

C 

Camphor, 497 
Capric acid, 397 
Caprinoyl cliloride, 511 
Caproic acid, 392 
wCaproic acid, 393 
Caproic amide, 584, 586, 587 
Caproic anhydride, 376 
C^apronitrile, 535 
isoCapronitrile, 536 
Caproyl chloride, 510 
Caprylamide, 584, 586, 587 
Caprylic acid, 396 
Caprylonitrile, 537 
Capryloyl chloride, 511 
Carbamide, 583 
Carbazole, 574 
Carbon dioxide, 369 
Carbon disulphide, 610 
Carbon monoxide, 365 
Carbon oxysulphide, 620 
Carbon sesquisulphide, 614 
Carbonsulphoselenide, 625 
Carbon tetrabromide, 228 
Carbon tetrachloride, 224, 628 
Carbon tetrafluoride, 223 
Carbonyl chloride, 506 
Carvacrol, 466 
Carvenone, 498 
Carvone, 498 
Cetyl acetate, 421 
Cetyl alcohol, 332 
a-Chloroaoetonitrile, 603 
Chloroacetophenone, 515 
o-Chloroaniline, 607 
Chlorobenzene, 282 
w-Chlorobenzoic acid, 515 
o-Chlorobenzoic acid, 515 
p-Chlorobenzoic acid, 515 
m-Chlorobenzoyl chloride, 516 


SUBJECT INDEX 

o-Chlorobetizoyl chloride, 516 
y>-Chlorobenzoy] chloride, 516 
a-Chlorobutyronitrile, 603 
y-Chlorobutyronitrile, 603 
/5-Chloroi.sobutyroiiitrile, 603 
a-Chlorocapronilrile, (>03 
a-Chlorocaprylonitrile, 603 
/?-(3ilorocrotonic acid, 510 
^-Chloroi.wcrotonic acid, 510 
y-(Jhlorocrotonitrilc, (>03 
a-Chlorodecaneni trile, 0^0 3 
4-Cliloro-1,2 -diiiitrobenzene, 609 

2-Chlorocthyl alcohol, 507 
Chloroform, 218 

2- Chloroheptane, 273 

3- Chloroheptano, 273 

4- Chioroheptane, 273 
a-Chloroheptanenitril(‘, 603 
/^-Chlorometh>’lacrylomtrile, 603 
m-Chloronitrobenzene, 608 
o-Chloronitrobenzene, 608 
p-Chloronitrobenzene, 608 
a-Chloronoiianenitrilc‘, 603 
a-Chlorooctanenitrile, 603 
a-Chlorooenanthonitrilc‘, 603 
a-Chloropelargonitrile, 603 
2-Chloropentanc, 272 
Cliloropicrin, 604 
a-Chloropropionitrile, 603 
m-Chlorotolucne, 297 
o-Clilorotoluene, 297 
p-Chlorotolucne, 297 
2-Chloro-2,3,3-trimethylpentane, 275 
a-Cliloroundecanitrile, 603 
a-Chlorovaleronitrile, 603 

2-Chlorovinyldichloroarsine, 625 
Citraconitrile, 547 
Citrullinc, 587 
Creatine hydrate, 587 
Creosol, 472 
m-Cresol, 464 
o-Cresol, 462 
p-Cresol, 465 
m-Cresyl acetate, 482 
Crotonamide, 585, 586, 587 
Crotonic acid, 404 
Ootonitrile, 542 
woCrotonitrile, 543 
p^e-MdoCumcne, 170, 628 
Cyanic acid, 588 
Cyanogen, 547 
Cyanogen chloride, 602 
Cyanogen iodide, 602 
Cyclohexadiene-1,3, 207 
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Cyclohexane, 193 
Cyclohexanol, 491 
Cyclohexanone, 493 
Oyclohexene, 205 
Cyclohexylamine, 568 
C'yclohexyl cyanide, 568 
C-yclohexylflnoroform, 301 
Cy clohexyloctodecane, 113 
Cyclohexyltrifluoroniethaiie, 3() 1 
Cyclooctatetraene, 207 
Cyclopcntane, 184 
Cyclopentanol, 489 
Cyclopentanone, 490 
Cyclopentene, 191 
Cyclopentylamine, 567 
Cyclopentyl bromide, 301 
Cyclopentyl chloride, 301 
Cyclopentyl cyanide, 568 
Cyclopentyl fluoride, 301 
Cyclopentylidene chloride, 301 
Cyclopentyl iodide, 301 
Cyclopropane, 183 
Cysteine, 621 
Cystine, 621 


D 

Decahydronaphthalene, 209 
Decalin, 209 
Decane, 103 
Decaneamide, 584, 587 
Decane dicarboxylic acid, 404 
Decanenitrile, 539 
Deeanoyl chloride, 511 
Decenc(2)amide, 585, 587 
Decyl acetate, 420 
.sgc.Decyl acetate, 420 
fer/.Decyl alcohol, 332 
Decyl alcohols, 332 
Decylamine, 524 
.sfic.Decyl laurate, 443 
.scc.Decyl naphthoate, 486 
6CC.Decyl pelargonate, 443 
5cc.Decyl undecoate, 443 
Deuteromethane, 22 
Di/^oamyl, see Bitsoamyl 
Diamylammonium picrate, 597 
Diamyl ether, 348 
Diamylketone, 360 
Diamyl sulphate, 621 
Diamyl sulphite, 621 
Diazobenzeneimide, 567 

1,2-Dibeiizoylethane, 479 
1,2 -Dibenzoylethylene, 479 
Dibenzyl, see Bibenzyl 


Dibenzylamine, 565 

1,1 -Dibromot^thane, 62 

1.2- Dibromoethane, 239 
7 >Dibromobenzene, 294 

1.2- Dibroinopropane, 259 

1.3- Dibromopropane, 259 

1,5-Dibromopentane, 272 

1,1 -Dibutoxyethane, 352 
Di«\sobutyl, see Bi/cwbutyl 
Dibutyl acetal, 352 
Dibutylamine, 524 
Diiwbutylearbinol, 332 
Dibutyl ether, 347 
Dibutylltetone, 358 
Di«6*obutylket< me, 359 

Dibutyl sulphate, 621 
Dibutyl sulphite, 621 
w-Dichl()rohenzen(‘, 293 
o-Dichlorobeiizeiie, 292, 628 
7 ^-Dichlorob(‘nzene, 292 

1,1 -Diehloro-1,2-dibromoethane, 246 
/i,/i'-l)iehlor()(lic‘thyl sulphide, 620 

1,1 -Diehloroethane, 238 

1.2- Diehloro(4hane, 236 

1,1 - Dichloroethylene, 276 

1.2- Dichloioethylene, 277 

Diehloro(‘tby 1 (‘ther, 508 , 

Di (;hl oroni on ol )rom umethanc, 223 

1,1 -Di-p-ehlorophenyl-2,2,2-trichloroethane, 
299 

1.2- Dichloropropane, 256, 628 

1.3- Diehloropropane, 258 

2.2- Dichloropropano, 257 

1.3- Dichloropropcne, 280 

2.6- Dichloroquinol, 515 

2.6- Dichloroquinone, 515 

1,1 -Diehloro-1,2,2-tribromoethane, 246 
Di cyclohexylamine, 568 
1,1-Diethoxyethane, 628 
Diethoxymethane, 351, 628 
Diethyl acetal, 628 
Diethylacetic acid, 394 
Diethylamine, 521 
Diethylammonium picrate, 597 
Diethylaniline, 557 
Diethylbenzenes, 173 
Diethylcarbinol, 329 
Diethylcyclopentanol, 490 
Diethyl dibenzoyltartrate, 488 
Diethyldipropylammonium picrate, 597 
Diethylene glycol dinitrate, 679 
Diethyl ether, 341 
Diethylformal, 351, 628 
Diethylketone, 357 
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Diethyl monobenzoyltartrate, 488 

8,3-Diethylpentane, 101 
Diethyl phthalate, 486 
Diethyl sulphate, 621 
Diethyl sulphide, 618 
Diethyl sulphite, 621 
Difluoroacetic acid, 509 

2,5-DifluoroaTiiline, 606 
///-Difluorobenzene, 201 
p-Difluorobenzene, 201 

1,1 -Difluoro-2-bromoethane, 243 
1 .l-Difluoro-2,2-dichloroethane, 246 
1 liHuorodichlorometliane, 230 
/i,//-Difluoroethyl acetate, 512 

2.2- Diiluoroethyl alcohol, 508 
Difluoromonochlorouiethane, 222 

1.2- Difluorotetrachloroethane, 240 
Dihexylketone, 360 
Dihydrocarvone, 498 
Dihydroeucarvone, 498 

tn -Dihydroxybenzene, 468 
0 -Dihy droxybenzene ,467 
p- 1)ihydroxybenzene, 468 

1.2- Diiodoethylene, 278 
Dilaurylketone, 360 

-Diinethoxybenzene, 472 
o-Dimethoxybenzene, 471 
p-Diinethoxybenzene, 472 

1,1 -Dimethoxyethane, 628 
Dimethoxymethane, 350, 628 
Dirnethylacctal, 628 

1.2- Dimethylacetylcne, 139 
Dimethylacrylic acid, 404 
Dimethylamine, 520 
Dimethylaniline, 555 
Dimethylborofluoridc, 627 

2.2- Dimethylbutane, 56 

2.3- Dimethylbutane, 52, 628 

2.3- Dimethylbutanol-2, 331 

2.3- Dimethylbutcne-1, 130 

3.3- Diraethylbutene-1, 130 
2,3 -Di methylbutene -2,131 

1,1 -DimethyIcyclohexano, 201 

1.2- Dimethylcyclohexane, 201 

1.3- Diracthylcyclohexane, 204 

1.4- Dimethylcyclohexane, 204 

1.2- Dimethylcyclohexanol-l, 492 

1.3- Dimethylcyclohexanol-l, 492 

1.4- Dimethylcyclohexanol-1, 492 

1.4- Dimethylcyclohexene, 207 

1.1 -Dimethy Icyclopentane, 191 

1,2-Dimethylcyclopentane, 191 
Dimethylcyclopentanol, 490 

1.2 -Dimethylcy clopentene, 192 


1,5-Dimethylcy clopentene, 192 
Dimethyl dibc^nzoyltartrate, 488 
DimethyIdichlorosilane, 626 
DimethyIdiethylmethane, 7 8 
7,12-Dimethyl-9,10-dihexyloctadecane, 113 
Dirnethyldipropylammonium j)i(Tat(‘, 597 

2.2- Dimethyldocosane, 113 
Dimethyl ether, 339 
Dimethylethylacetic a(;id, 394 

1.3- Dimethyl-4-ethylbenzene, J 73 

1.3- Dimethyl-5-ethy]bcnzene, 173 

2.2- Dimethylbutyric acid, 394 

2.3- Dimethylbutyric acid, 394 
Dimethylcthylcarbinol, 328 

2,2 - Di m ethyi - 3 -ethylpentane ,101 

2.4- Dimethyl-3-ethylpentanc, 101 
Dimethylformal, 350, 628 
Dim(‘thylglutaric acid. 404 

2.5- Dimethylheptane, 99 

2.6- Dimethy Iheptane, 100 

2.3- DimethyIhexane, 89 

2.4- Dimethylhexane, 89 

2.5- Dimethylhexane, 89 

3.3- Dimethylhexane, 89 

3.4- Dimethylhexane, 89 
Dimethyl monobenzoyltartrate, 488 

2.7- Dinicthyloctane, 105 

2.2- Dimethylpentane, 72 

2.3- Dimethylpcntane, 74 

2.4- Dimcthylpentane, 76 

3.3- Dimethylpcntane, 78 

2.2- Dimethylpropane, 40 

1,1 -DimethyIpropanol. 328 

2.2- Dimethylpropionic acid, 392 

2.4- Dimethyl-3-e.sopropylpentane, 107 
Dimethyl sulphate, 621 
Dimethyl sulphide, 616 
Dimethyl sulphite, 621 
Dimethyl-o-toluidine, 563 
Dimethyl-p-toluidine, 563 
m-Dinitrobenzene, 593 
o-Dinitrobenzene, 593 
p-Dinitrobenzene, 593 
Dinitro-o-cresols, 600 

1.5- Dinitronaphthalene, 597 

1.8- Dinitronaphthalene, 597 

2.4- Dinitrophenol, 599 

2.5- Dinitrothiophen, 624 
Dioxan, 502 
Dipalmitylketone, 360 
Diphenyl, see Biphenyl 

1.2- Diphenylacetylene, 177 
Diphenylamine, 563 
Diphenylcyanoarsine, 625 
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1.1- Diphenylethane, 176 

1.2- Diphenylcthane, 176 

1,2 -Diphcnylethylene, 176 
Biphenylmethane, 174 
Diphenyl ether, 473 
Diphenylselenidc, 625 
l)i^,’^opropyl, see Bii6’opropyl 
Dipropylainine, 524 
mDi isopropylbenzene, 173 
oDiisopropylbenzene, 173 
pDhsopropylbenzcne, 173 
Dipropyl ether, 346 
Diisopropyl ether, 347, 628 
Dipropylketone, 358 
Diisopropylmethanc, 76 
Dipropyl sulphate, 621 
Dipropyl sulphite, 621 
|5,j?'-Dithiodilactic acid, 621 
Divinyl ether, 350 
Docosane, 114 
Dodecane, 109 
Dodecancaraide, 584 
Dodecanenitrile, 540 
Dodecyl acetate, 420 
/erf.Dodecyl alcohol, 332 
Dodecylamine, 524 
Dodecylbenzene, 160 
Dodecyl caproate, 437 
sec.Dodecyl lauratc, 443 
sec.Dodccyl pelargonate, 443 
sec.Dodecyl undecoate, 443 
Dotriacontane, 114 
Durene, 172 
isoDurene, 172 

E 

Eicosane, 114 
Elaidic acid, 404 
Epoxyethane, 499 
Erucic acid, 404 
Er 3 rthritol, 338 
Ethane, 24 

Ethane sulphonic acid, 621 
Ethylacetanihde, 589 
Ethyl acetate, 415 
Ethyl adipate, 452 
Ethylal, 351, 628 
Ethyl alcohol, 306 
Ethylamine, 519 
Ethylammonium picrate, 597 
Ethylamylketone, 364 
Ethylaniline, 556 
Ethyl azelate, 452 
Ethyl p-a 20 xybenzoate, 590 


Ethylbenzene, 154 
Ethyl benzoate, 484 
Ethyl bromide, 233 
Ethyl bromoacetate, 514 
Ethyl bromobutyrate, 514 
Ethyl bromoisobutyrate, 514 
Ethyl bromodipropylacetate, 514 
Ethyl bromopropionate, 514 
EthylbutylUetoiu', 364 
Ethjd butyrates 428 
Ethyl isobiityraUs 432 
2-Ethyl butyric acid, 394 
Ethyl capratc, 443 
Ethyl caproate, 436 
Ethyl caprylaKs 4 10 
Ethyl carbarn alts 580 
Ethyl carbanilate, 580 
Ethyl carbonates 447 
Ethylcarbylamine, 550 
Ethyl chloride, 231 
Ethyl chloroa,e('tate, 513 
a-Etliyl-/?-clil()robutyroiiitrile, 603 
Ethjd ciniuiinatcs 485 
Ethyl erotonahs 453 
Ethyl cyanide, 529 
Ethyl isocyanido, 550 
E tb ylcy cl(.) b u t aia s 183 
Ethylcyclohexane, 201 
Ethylcyclopentane, 187, 628 
Ethyl dinicthyisuccinate, 452 
Ethyl dichloroacc tate, 513 
Ethyl dichlorosuccinate, 514 
Ethyl dilluoroacetate, 513 
Ethylene, 115 

Ethylene chlorohydrin, 607 
Ethylene diacetin, 444 
Ethylenediaiiiine, 524 
Ethylene dibromide, 239 
Ethylene dichloride, 236 
Ethylene dicyanide, 549 
Ethylene glycol diacotate, 444 
Ethyl elaidate, 456 
Ethylene fluorohydrin, 508 
Ethylene glycol, 334 
Ethylene glycol dinitrate, 578 
Ethylene oxide, 499 
Ethyleugenol, 473 
Ethyl fluoroacetate, 513 
Ethyl fluoride, 231 
Ethyl formate, 408 
Ethyl fumarate, 455 
Ethyl glutarate, 451 
3-Ethylhexane, 89 
Ethylidene dichloride, 238 
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Ethyl iodide, 235 
Ethyl laurate, 443 
Ethyl malate, 453 
Ethyl inalonate, 449 
Ethyl mandelato, 486 
Ethyl mercaptan, 615 
Ethyl o-niethoxy])cnzoate, 488 
Ethyl rnethylsalicylate, 488 
Etlud myristate, 443 

1 - Et hjdnapht halcne, 180 

2 -Ethy Inapht halene, 180 
Ethylnaphthylcarbinol, 458 
Ethyl nitrite, 578 
Ethyl-A'cc.octyl ether, 350 
Ethyl o(jnanthat(% 438 
Ethyl oleato, 456 

Ethyl orthosilicate, 620 
Ethyl oxalate, 448 
Ethyl palmitato, 444 
Etliyl pelargonate, 443 
Ethylpentadccylketone, 364 
3-Ethylpontane, 70 
3-Ethylpentene-2, 134 
Ethylphonylcarbinol, 458 
Ethyl phenylchloroacetatc, 516 
hlthyl phenylglycolat(\ 486 
Ethyl pimclate, 452 

1- Ethylpropanol, 329 
Ethyl propionate, 423 

2- Ethyl-3«propylacrylic acid, 404 
Ethyl propyl ether, 350 
Ethylpropylketone, 364 

Ethyl stearate, 444 

Ethyl siiberate, 452 

Ethyl succinate, 450 

Ethyl tartrate, 453 

Ethyl wc^fotartrate, 453 

Ethyl trichloroacetate, 513 

Ethyl co-trichlorobutyrate, 514 

Ethyl tridecoate, 443 

Ethyl trifluoroacetate, 513 

Ethyl trimethylacetate, 435 

Ethyltripropylammonium picrate, 597 

Ethyl undecoate, 443 

Ethyl valerate, 435 

Ethylvinylcarbinol, 334 

Eugenol, 472 

F 

Fenchyl alcohol, 496 
m-Fluoroaniline, 605 
o-Fluoroaniline, 605 
p-Fluoroaniline, 605 
Fluorobenzene, 281 


/?-Fluoroethyl acetate, 512 
2-Fluoroethyl alcohol, 508 
2-Fhiorohexane, 272, 628 
m-I^1uoronitrobenzene, 607 
p-Fluoronitrobenzcne, 607 
2-Fluoropentane, 272 
m-Fluorophenctole, 514 
o-Fluorophenetole, 514 
p-Fluorophenetole, 514 
w -Fluorophenol, 514 
o-Fluorophenol, 514 
p-Fluorophenol, 514 
m-Eliiorotohiene, 294 
o-Fluorotoluene, 294 
p-Fliiorotoluene, 294 
l-FIuoro-l,2,2-trichloroethanc, 245 
Formaldehyde, 352 
Formainide, 582 
Formanilide, 589 
Formic acid, 377 
Fumaric acid, 405 
Furfural, 501 

G 

a-Galactose, 504 
Gallic acid, 482 

Glutamic acid hydrochloride, 604 
Ghitaric acid, 404 
Glutaronitrile, 550 
Glycerol, 336 
Glyceryl trinitrate, 581 
Glycols, 334 
^Jy^^ylglycine, 587 
Guanidine carbonate, 587 

H 

Hemimellitene, 171, 628 
Heneicosane, 113 
Hentriacontane, 113 
1,1,1,2,2,3,3-Heptachloropropane, 260 
Heptadecane, 113 
Heptadecanenitrile, 541 
Heptadecylamine, 524 
Heptane, 60, 628 
Heptanenitrile, 536 
Heptanoic acid, 395 
Heptanoyl chloride, 511 
Heptene-1, 132 
Heptene{2)amide, 585,586,587 
Heptene(6)nitrile, 546 
Hepten(6)oic acid, 404 
Heptyl acetate, 420 
^ec.Heptyl acetate, 420 
Heptyl alcohol, 331 
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Heptyl aldehyde, 353 
Heptylamine, 524 
Heptyl bromide, 274 
Heptyl butyrate, 430 
^ec.Heptyl butyrate, 430 
Heptyl caproate, 437 
.9ec.Heptyl caproate, 437 
Heptyl caprylate, 442 
t’fec.Heptyl caprylate, 442 
Heptyl chloride, 273 
Heptyl fluoride, 273 
Heptyl formate, 412 
Heptyl iodide, 274 
^ec.Heptyl laurate, 443 
A'ec.Heptyl rnyristate, 443 
.s’ec.Heptyl naphthoate, 486 
Heptyl-^ec.octyl ether, 350 
Heptyl oenanthate, 440 
Heptyl oenanthate, 440 
5ec.Heptyl palrnitate, 444 
^ec.Heptyl pelargonate, 443 
Heptyl perfliioride, 273 
Heptyl propionate, 426 
5ec.Heptyl propionate, 426 
cvec.Heptyl stearate, 444 
^cc.Heptyl undecoate, 443 
Heptyl valerate, 434 
^ec.Heptyl valerate, 435 
Hept3me-1, 140 
Hexachlorobenzeiie, 294 
Hexachloroethane, 248 
Hexachlorocyclohcxanes, 301 
Hexadeoane, 112 
Hexadecanenitrile, 541 
Hexadecyl alcohol, 332 
Hexadecylamine, 624 
Hexadecyne-1, 140 
Hexamothylbenzene, 173 
Hexamethylethane, 96, 628 
Hexane, 41 
Hexatriacontane, 113 
Hexene-1, 129 

Hexene(2 )amide, 585, 586, 687 
Hexene (5 )nitrile, 545 
Hexyl acetate, 420 
.sec.Hexyl acetate, 420 
Hexyl alcohol, 330 
Hexylamine, 524 
Hexylbenzene, 161 
.9Cc.Hexyl benzoate, 485 
Hexyl butyrate, 430 
«cc.Hexyl butyrate, 430 
Hexyl caproate, 437 
^ec.Hexyl caproate, 437 


Hexyl caprylate, 442 
Hexyl fluoride, 272 
sec.Hexyl fluoride, 272, 028 
Hexyl formate, 412 
Hexylic alcohols, 331 
.sec.Hcxyl laurate, 443 
.s*ec.Hexyl rnyristate, 443 
ifec.Hexyl naphthoate, 486 
HexyInaphthylearhinul, 548 
Hexyl-5(?c.octyl ether, 350 
Hexyl oenanthat(‘, 440 
6ec.H(5xyl oenanthate, 440 
56C.Hexyl pahuitate, 444 
,sec.Hexyl pelargonate, 443 
Hexyl phenylketoiie, 478 
Hexyl propionate, 426 
6‘ec.Hexyl propionate, 426 
Hexyl stearate, 444 
t^ec.Hexyl undeeoate, 443 
Hexyl valerate, 434 
6*ec.Hexyl vak'rate, 435 
Hexyne-1, 140 
Hippurie acid, 587 
Hippurylglycine, 587 
Hydrogen cyanide, 525 
Hydroquinonc, see Quinol 
Hydroxyaoetanilide, 589 
o-Hydroxybenzoic acid, 481 
Hydroxy;wathyinol methyl ether, 471 

I 

lodobenzene, 289 
Iodoform, 222 
2-lodopentane, 272 
Isoprene, 137 

L 

jS-Lactose, 505 

a-Lactose monohydrate, 505 
Laurie acid, 398 
Lauronitrile, 540 
Leucine, 587 
Leucylglycine, 587 


M 

Maleic acid, 405 
Maleic anhydride, 503 
Malonic acid, 404 
— substituted, 404 
Malonitrile, 548 
^-Maltose monohydrate, 605 
Mannitol, 338 
Margario acid, 401 
Margaronitrile, 541 
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Menthol, 495 
Mesaconitrilc, 547 
Mesitylcne, 170 
Mesityloxide, 365 
isoMesityloxide, 365 
Methane, 19 

Methaneboronic acid, 627 
Methaneboronic anhydride, 627 
Methanesul phonic acid, 621 
Methoxyracthylenecamphor, 498 
2 -Methoxy-4-methylphenol, 472 
y/i-Methoxyphcnt)l, 472 
o-Methoxyphenol, 472 
p-Methoxyphenol, 472 
Methylacetanilide, 589 
Methyl acetate, 412 
Methylacctylene, 138 
Methylal, 350, 628 
Methyl alcohol, 302 
Methylamine, 517 
Methylamnioninm chloride, 604 
M(ithylamylketone, 364 
Methylaniline, 554 
Methyl azelate, 452 
Methyl benzoate, 482 
Methylbenzylcarbinol esters, 482 
Methyl bis(bromobenzoyl)tartrate, 516 
Methyl bis(chlorobenzoyl)tartrate, 516 
Methyl bis(iodobenzoyl)tartrate, 516 
Methylborodilluoride, 627 
Methyl bromide, 2J3 
Methyl bromopropionate, 514 

2-Methylbutadiene-1,3, 137 

2-Methylbutane, 36 

1- Methylbutanol, 328 

2- Methylbutanol, 326 
2-Methylbutene-l, 127, 628 

2- Methylbutone-2, 128 

3- Methylbutene-l, 127, 628 
Mothylbutylketone, 362 
Methyl but 3 rrate, 426 
Methyl isobutyrate, 430 

2- Methylbutyrio acid, 392 

3- Methylbutyric acid, 391 
2-Methylbutyronitrile, 541 
Methyl caproate, 435 
2-Methylcapronitrile, 541 
Methyl caprylate, 442 
2-Methylcaprylonitrile, 542 
Methyl chloride, 211 
Methylchloroform, 242 

Methyl aifocinnamyl acrylate, 485 
Methyl citraconate, 456 
Methyl crotonate, 453 


Methyl cyanide, 527 
Methylcyclohexane, 197, 628 

2- Mcthylcyclohexanone, 494 

3- Methylcyclohexanone, 494 

4- Methylcyclohcxanone, 494 
Methylcyclopentane, 187 
1-Methylcyclopentanol-l, 489 
Methylcyclopentanone ethyl carboxylate, 490 

1- Methylcyclopentene, 192 

Methylcyclopropane-1,1 -dicarboxylate, 498 

2- Methyldecanenitrile, 542 
Methyldecylkctone, 362 
Methyldifluoromonochlorosilane, 626 
Methyl dimcthylmalonat(j, 452 
Methyl dipropylmalonatc, 452 

3- Methyl -4,6-diw*opropylphenol, 467 
2-Methyldodccanenitrile, 542 
Methyl elaidate, 456 
Methylene dibn^mide, 216 
Methylene dicliloride, 215 
Methylene dicyanide, 548 
Methylene diiodide, 217 
Methylethylacetic acid, 392 
Methylethyl ether, 348 
Methylethylketone, 360 

Methyl ethylrnalonate, 452 
2 -M(‘.thyl-3 -ethyIpentane, 95 
2-Methyl-3-ethylpenten(3)oic acid, 404 
Methyl ethylpropylrnalonate, 452 
Methylethylwopropylraethane, 74 
Methyleugenol, 473 
McthyU'.9oeugenol, 473 
Methyl fluoride, 210 
Methylfluoroform, 240 
Methyl formate, 406 
Methyl fumarate, 454 
Methylglutaric acid, 404 

2- Methylheptanc, 89 

3- Methylheptane, 88 

4- Methylheptane, 89 
2-Methylheptancnitrile, 542 
6-Methylheptene-l, 134 
Methylheptylketono, 362 

2- Methylhexane, 66 

3- Methylhexanc, 68 
Methylhexylcarbinol, 331 
Methylhexylketone, 362 
Methyl iodide, 214 
2-MethyIlauronitrile, 542 
Methyl malate, 453 
Methyl maleate, 455 
Methyl mandelate, 486 
Methyl mercaptan, 614 
Methyl mesaconatc, 456 
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Methyl methylethylmalonatc, 452 
Methyl methylmalonate, 452 
Methyl methylpropylmalonate, 452 
Methylmonofluoroichlorosilane, 626 
Methyl mjTistate, 448 

2-Methvlniyristonitrile, 542 

1- Methylnaphthalene, 180 

2- Methyliiaphthalene, 180 
Methylnaphthylcarbinol, 458 

Methyl o-nitrobenzoyloxypropionato, 601 
2*Methy]nonane, 106 
8-MethylTionane, 106 

4- Methylnonaiic, 106 

5- Mcthyliioiiane, 106 

2-Methy]nonanitril(', 542 
Methylnonyi ketone*, 862 

2- Methyloctane, 99 

3- Methvloctane, 99 

4- Methyloctanc, 99 
2-Methyl octanenitrilo, 542 
Methyloctanols, 882 
Methyl-sec.octyl etlior. 850 
Methyloctylkeiione, 862 
Methyl oenanthatc, 439 
2-Methyloenanthonitrile, 542 
Methyl oleate, 456 
Methyl palmitate, 444 
Methyl pelargonate, 442 
2-Methylpelargonitrilo, 542 

18 -Methylpentacosano, 113 

2- Methyipentane, 47, 628 

3- Methylpontanc, 50 

3-Methylpentanol-3, 331 

3- Methylpentene-2, 129 

4- Methylpenten-3-one-2, 305 

4-Methylpenten-4-one-2, 365 

Methyl 4-phenylbutadiene-l,3-carboxylate-l, 
485 

Methyl phenylglycolate, 486 

1- Methyl-2-phenylhydrazinc, 565 
Methyl pimelate, 452 

2- Methylpropane, 29 

2- Methylpropcne-l, 123 
Methyl propionate, 421 
Methylpropylacetic acid, 394 
Methylwopropylacetic acid, 394 

1 -Methyl -2 -isopropylbenzene, 173 
1 -Methyl-3-isopropylbenzene, 173 
Methylpropyloarbinol, 328 
Methylpropylcyclopentanol, 490 
Methylpropyl ether, 349 
Methylpropylketone, 362 
Methylpropylmalonate, 452 

3- Methoxy"4-i«opropyl-1 -ethoxybenzene, 471 


3-Mcthyl-4-isopropyl-1 -niethoxybenzone, 471 

2 -Methyl-5-isopropylphenol, 466 

3 -Methyl -4 -isopropyIphenol, 467 

5-Methyl-2-isopropylphenol, 466 
2-Methylpyridinc, 570 
2-Methylquinoline, 574 
Methyl salicylate, 487 
Methyl suberate, 452 

Methyl siiecinatfs 450 
Methy Isnlphoxidc ,621 
Methyl tartrate*, 458 
J\Iethyl '/wecWtiirtT'ate, 453 
2-Methyltetracb‘caiK'nitrile, 542 

5- Methyl-] ,2.3,4-let rallydroiiaphthalene, 208 

6- Methyl-] ,2,3,4-tetraliydronaphthalene, 208 
2-Methylthin})lien. 624 
8-MethyUhio])lu‘ii, 624 

Methyltriclil( )rosilane, 626 
2-Methy]tricosaiK', 113 
Methyltriduon isilane, 626 
Metliyltri])roj)> lammonium picrate, 597 
22-Metliyltritetracontane, 118 
2-lMethylunde( a.nenitrile, 542 
Methylunc lecyIketonc, 362 
Metliyl val(*rat(\ 435 
2-Meth3dvalerio acid, 894 
2-Methylvaleroriitrilo, 541 
Mcthylvinylcaibinol, 334 
Monobroinoacetic acid, 510 
Monobromoethylenc, 276 
Monc'cliJoroacetic acid, 509 
Monochloroethylene, 276 
MonochJoroquinol, 515 
Monochloroquinone, 515 
Monodeuteromethane, 23 
Monoethanolamine, 588 
Monofluorodichloromethane, 222 
Monofluorotrichlororaethane, 229 
Monoiodoacetic acid, 510 
Monopalmitin, 446 
Mustard gas, 620 
Myristic acid, 399 
Myristonitrile, 541 

N 

Naphthalene, 177 
Naphthylhexylcarbinol esters, 482 
Naphthylmethylcarbinyl acetate, 482 
Nicotine, 575 
p-Nitroaniline, 601 
p-Nitroanisole, 601 
Nitrobenzene, 591 
w-Nitrobenzoio acid, 601 
p-Nitrobenzoic acid, 601 
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m-Nitrochloroacetophenone, 609 
o-Nitrochloroacetophenone, 609 
Nitroglycerin, 681 
Nitromethanc, 577 
a-Nitroiiaphthalene, 597 
1-Nitropentane, 578 

1- Nitroii«>pentane, 578 
o-Nitrophenol, 598 
p-Nitrophenol, 699 

2- Nitroresorcinol, 600 
p-Nitrosomethylaniline, 597 
2-Nitrothioplien, 624 
m-Nitrotoluene, 595 
o-Mtrotoluenc, 594 
?)-Nitrotoluene, 596 
Nonafluorocyclopentane, 201 
Nonane, 97, 628 

Nonane dicarboxylic acid, 404 
Nonanenitrile, 538 
Nonene(2)amide, 585, 586, 587 
Nonoic acid, 397 
Nonyl acetate, 420 
tsec.Nonyl acetate, 420 
Nonyl alcohols, 332 
Nonyl alcohol, 332 
Nonylamine, 524 
,s'€c.Nonyl benzoate, 485 
Nonyl caproate, 437 
sec.Nonyl caproate, 437 
Nonoyl chloride, 511 
5cc.y-Nonyl formate, 412 
ifec.Nonyl laurate, 443 
.sec.Nonyl naphthoate, 486 
10-Nonyhionadecane, 113 
Nonyl-sec.octyl ether, 350 
sec.Nonyl pelargonate, 443 
^ec.Nonyl imdeeoate, 443 

0 

Octacosane, 113 
Octadecane, 113 
Octadecanenitrile, 541 
Octadecen(17)oic acid, 404 
Octadecylamine, 624 
Octadecyne-1, 140 
Octane, 83 

“woOctane”, see 2,2,4-Trimethylpentane 

Octanenitrile, 537 

Octene(2)amide, 685, 586, 587 

Octene(7)nitrile, 646 

Ootenic acid, 404 

Octoyl chloride, 611 

Octyl acetate, 420 

^ec.Octyl acetate, 420 

Timmebmans 44 


Octyl alcohol, 331 
Octyl alcohols, 331 
,9cc.Octyl alcohol, 331 
tertX)cty\ alcohol, 332 
Octylamine, 524 
«€C.Octyl benzoate, 485 
Octyl bromide, 275 
jS-Octyl bromoacetate, 513 
Octyl bromobenzoate, 516 
Octyl butyrate, 430 
5ec.0ctyl butyrate, 430 
Octyl caproate, 437 
,s<?c.Octyl caproate, 437 
Octyl caprylate, 442 
scG.Octyl caprylate, 442 
j^-Octyl chloroacctatc, 513 
Octyl chlorobenzoate, 516 
Octyl fluoride, 275 
Octyl formate, 412 
SVC.p-Ociyl formate, 412 
Octyl iodide, 275 
^-Octyl iodoacetate, 513 
Octyl iodobenzoate, 516 
t<?cc.Octyl laurate, 443 

Octyl methoxyacetate, 453 
6‘€C.Octyl m-methoxybenzoate, 486 
^ec. Octyl o-methoxybenzoate, 486 
«ec.Octyl p-methoxybenzoate, 486 
sec.Octyl myristate, 443 
^ec.Octyl naphthoate, 486 
src.Octyl m-nitrobenzoate, 601 
sec.Octyl p-nitrobenzoate, 601 
Octyl-sec.octyl ether, 350 
Octyl oenanthate, 440 
^rc.Octyl oenanthate, 440 
sec.Octyl oxalate, 448 
^ec.Octyl palmitate, 444 
*f»^.Octyl pelargonate, 443 
Octylphenylketone, 478 
Octyl propionate, 426 
5cc.0ctyl propionate, 426 
sec.Octyl stearate, 444 
sec.Octyl m-toluate, 485 
scc.Octyl o-toluate, 485 
sec.Octyl p-toluato, 485 
sec.Octyl undecoate, 443 
Octyl valerate, 434 
sec.Octyl valerate, 435 
Oenanthal, 353 
Oenanthamide, 584, 586, 687 
Oenanthic acid, 395 
Oenanthonitrile, 536 
Oenanthoyl chloride, 511 
Oleic acid, 404 
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Ornithine, 587 

Ornithine dihydrochloride, 604 
Oxalic? acid, 403 
Oxalonitrile, 547 

P 

Palmitic? ac?id, 400 
Palmitonitrile, 541 
Paraldehyde, 500 
Pelargonamide, 584, 587 
Pelargonic acid, 397 
Pelargonitrile, 538 
Pelargoyl chloride, 511 
Pcntachlorobenzene, 293 
Pentachlorocthane, 247 
Pentadecane, 112 
Pentadecanenitrile, 541 
Pentadecanoic acid, 400 
Pentadec.ylarnine, 524 
Pentadecyl caproate, 437 
Pentadiene-1,4, 136 
Pentamethylbenzene, 172 
Pentamethylene dibromide, 272 
Pentamethylene dicyanide, 550 

2.2.3.3.4- PentamethyIpentane, 107 

2.2.3.4.4- PentamothyIpentane, 107 
Pentane, 30 

woPentane, 36 
Pentaphenylethane, 176 
Pentatriacontanc, 113 
Pentene-1, 124, 628 
c^5-Pentene-2, 125 
^mw.‘?-Pontene-2, 126 
Pentene(2)amide, 585, 586, 587 
Pentene(4)nitrile, 545 
Penten(4)oic acid, 404 
Perfluorocyclopentane, 301 
Perfluoro-w-dimethylcyclohexane, 301 
Perfluoro-o-dimethyloyclohexane, 301 
Perfiuoro-p-dimethylcyclohexane, 301 
Perfiuorodimethylcyclopentane, 301 
Perfiuoroethylcyclopentane, 301 
Perfluoroheptane, 273 
Perfluorohexahydroindane, 301 
Perfluoromethylcyclohexane, 301 
Perfluoropentane,272 
Perfluorowopentane, 272 
Perfliioro-l,3,5-trimethylcyclohexane, 301 
Phenanthrene, 182 * 

Phenazone, 689 
Phenetole, 470 
Phenol, 469 
Phenylacetamide, 589 
Phenylazoimide, 567 


Phenylbenzylcarbinol, 458 
Phcnylbenzylcarbinyl acetate, 482 
Phenyl butyl ether, 471 
Phenylcctyl ether, 471 
Phenylchloroform, 296 
Phenylethylcarbinol, 45S 
Phenylfluoroform, 295 
Phcnylhydrazincs 565 
Phenylmetliyhiitrosamine, 597 
1 -Phenyl-2-methylhydrazine, 565 
5-Phonylpcnten(3)oic acid, 481 
Phenylpropylcarbinol, 458 
Phenylpropyl other, 471 
Phenyl salicylate, 488 
Phenyltri(?hl()roin(?thane, 296 
Phenvltrifluon>inethane, 295 
N-Phenylurethan, 589 
Phosgene, 506 

Phosphorus containing compounds, 625 
Phthalic. acid, 482 
a-Picoline, 570 

Picrates of amines and ammonium bases, 597 

Picric? acid, 600 

Pimelic acid, 404 

Pimelonitrile, 550 

a-Pinene, 209 

/^-Pinenc?, 209 

Piperidine, 574 

Prehnitcnc, 172 

Proline, 587 

Propane, 25 

Propone, 117 

p-Proj>eiiylanisole, 471 

i^oPropenylresorcinol dimethylether, 473 

Propionamide, 583 

Propionic acid, 383 

Propionic anhydride, 376 

Propionitrile, 629 

Propionyl chloride, 510 

Propyl acetate, 418 

woPropyl acetate, 419 

i^oPropylacetic acid, 391 

Propyl alcohol, 313 

woPropyl alcohol, 316 

Propylamine, 524 

Propylbenzene, 157 

woPropylbenzene, 158 

Propyl bromide, 252 

woPropyl bromide, 253 

Propylbutylketone, 364 

Propyl butyrate, 429 

Propyl t^(>but3rrate, 433 

tdoPropyl butyrate, 429 

ijoPropyl wabutyrate, 433 
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Propyl caproate, 436 
Propyl oaprylate, 441 
Propyl chloride, 250 
MoPropyl chloride, 251 
Propyl crotonatc, 453 
woPropyl crotoiiate, 453 
Propyl cyanide, 531 
^5t>Propyl (cyanide, 532 
tsoPropylcyclohexane, 200 
Propyl cyclopentano, 190 
Propyl elaidato, 456 
Propylene dibromide, 259 
Propylene dichloride, 256 
Propylene glycol dinitrate, 580 

3- Propyl“2-ethylacrylic acid, 404 
i6’oPropylethylcne, 127 

Propyl formate, 410 
Propyl gliitaratc, 452 
iwPropylidene dichloride, 257 
Propyl iodide, 254 
isopropyl iodide, 255 
Propyl malonate, 452 
Propyl mandelate, 486 
1 -a\soPropylnaphthalene, 180 
2-t>oPropylnaphthalen(i, 180 
Propyl nitrite, 578 
Propyl-^ec.ootyl ether, 350 
Propyl oenanthatc, 439 
Propyl oleate, 456 
Propyl palmitate, 444 
Propyl pelargonate, 442 
Propyl phenylchloroa(?etate, 516 
Propyl phenyrcinnainatc, 485 
Propyl phenylglycolate, 486 
Propyl pimelate, 452 
Propyl propionate, 425 

4- Propylpyrocatechol, 469 
woPropylresorcinol dimethylether, 473 
Propyl stearate, 444 

Propyl succinate, 451 
p-MoPropylthymol, 467 
Propyl valerate, 435 
Propyl-vinylcarbinol, 334 
Propyne, 138 
Pulegone, 498 
Pyrene, 182 
Pyridine, 568 
Pyrocatechol, 467 

Q 

Quinaldine, 574 
Quinizarin, 479 
Quinol, 468 
Quinoline, 572 


i^oQuinoline, 571 
Quinoxalinc, 574 

R 

Resorcinol, 468 
Ricinoleic acid, 405 

S 

Saccharose, 504 
Safrole, 473 
i6‘oSafrole, 473 
Salicylamide, 589 
Salicylic acid, 481 
Salol, 488 
Sebacic acid, 404 
Sorbose, 504 
Stearenic acid, 404 
Stearic acid, 402 
Stearonitrile, 541 
Stilbene, 176 
Styrylethylketone, 479 
Suberic acid, 404 
Succinic acid, 403 
— substituted, 404 
Suc(‘inonitrile, 549 
Succinoyl chloride, 511 

T 

Taurine, 621 
Terephthalic acid, 482 
Terpineol, 496 
Terpineol esters, 496 

1.1.2.2- Tetrabroinoethane, 245 
Tetrabromomethane, 228 

1.2.3.4- Tetrachlorobenzene, 293 

1.2.3.5- Tetrachlorobenzene, 293 

1.2.4.5- Tetrachlorobenzene, 293 

1.1.2.2- Tetrachloroethane, 244 
Tetrachloroethylene, 278 
Tetrachloromethane, 224, 628 
Tetrachloroquinol, 515 
Tetrachloroquinone, 515 
Tetracontane, 113 
Tetracosane, 113 
Tetradecane, 111 
Tetradeoanenitrile, 541 
ter^.Tetradecyl alcohol, 332 
Tetradecylamine, 524 
Tetradecylbenzene, 160 
Tetradecyl caproate, 437 
Tetraethylbenzenes, 173 
Tetraethylniethane, 101 
Tetrafluoromethane, 223 
1,2,3,4-Tetrahydronaphthalene, 208 
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1,2,3,4'Tetrahydro-2-naphthylacetatc, 498 

1.2.3.4- Tetrahydro-2-naphthyllaurate, 498 

1.2.3.4- Tetrahydro-2-naphthylpropionate, 
498 

1.2.3.4- Tetrahydro-2-naphthylvalerate, 498 
Tetrahydroquinoline, 574 

Tetralin, 208 

Tetramethylammonium iodide, 605 

1.2.3.4- Tetramothylbenzene, 172 
.1,2,3,5-Tetramethylbenzcne, 172 
1,2,4,6-Tt?tramethylbenzene, 172 

2.2.3.3- Tetramethy]butane, 96, 628 
Tetramethylethylene, 131 

2.2.3.3- Totramethylhoxane, 107 

2.2.4.5- Tetraniethylhexane, 107 

2.2.5.6- Tetrainethylhexane, 107 
Tetramethylmethane, 40 
Tetramethyl orthothioearbonate, 618 

2.2.3.3- TctramcthyJpcntane, 102 

2.2.3.4- Tetramethylpentaiio, 102 

2.2.4.4- Tetramethylpentane, 102 

2.3.3.4- Tetraniethylpentane, 102 

2.2.4.4- Tetramethylpentanone-3, 365 
Tetramethylsilanc, 625 
Tetranitromethane, 578 

1.1.1.2- Tetraphenylethane, 176 

1.1.2.2- Tetraphenylethane, 176 
Tetraphenylothylene, 177 
Tetraphenylmethane, 175 
Tetrapropylainmonium picrate, 597 
Tetratriacontane, 113 
Thiophen, 622 

Thiophenol, 621 
Thymol, 466 
p-Thymol, 467 
p-Thymol ethyl ether, 471 
Tiglic acid, 404 
Toluene, 150, 628 
?»-Toluidine, 560 
o-Toluidine, 558 
p-Toluidine, 561 
Trialkylchloromethanes, 275 
Triamylamine, 524 
Triitfoamylamine, 524 
Triamylammonium picrate, 597 
Triamyl orthophosphate, 625 
Tribenzylamine, 565 

1.1.2- Tribromoethane, 628 
Tribromomethane, 221 
Tributylamine, 524 
Tributyl orthophosphate, 625 
Tributyrin, 444 
Tricaprin, 444 
Trioaproin, 444 


Tricaprylin, 444 

1.2.3- Trichlorobcnzene, 293, 294 

1.2.4- Trichlorobenzene, 293, 294 

1.3.5- Trichlorobenzene, 293, 294 
1,1,1 -Trichloroethane, 242 

1.1.2- Trichloroethane, 241 
Trichloromethane, 218 
Trichloronitroincthane, 604 

1.2.3- Trichloropropane, 260 
Trichloroquinol, 515 
Trichloroquinone, 515 
Tricosane, 113, 114 
Tridecane, 110 
Tridecanenitrile, 540 
Tridecanoic acid, 399 
Tridecyl acetate, 420 
.^ec.Tridecyl acetate, 420 
^erf.Tridecyl alcohol, 332 
TridecylamiiK', 524 
Tridecyl caproate, 437 
5€C.Tridecyl Jaurate, 443 
^ec.Tridecyl pt largonate, 443 
Tridecylphen\'Ik(‘tone, 478 
^ec.Tridecyl uiidecoate, 443 
Triethylamiiu‘, 523 
Triethylammoniuin picrate, 597 
Triethyl borate, 627 
Triothylinethane, 70 
Triethyl orthophosphate, 625 
Triethylphosphino, 625 
Trifluoroacetic acid, 509 

3,3,3-Trifluoro?'.5c»butyl alcohol, 508 

1.1.1- Trifluoroethane, 240 

2.2.2- Trifluoroethyl acetate, 512 

2,2,2-Trifluoroethyl alcohol, 508 

2.2.2- Trifluoroethyl trifluoroacetate, 513 
Trifluoromethylcyclohexane, 301 
Trifluoromonochloroethylene, 279 

2.2.2- Trifluorowopropyl acetate, 512 

2.2.2- Trifluorowopropyl alcohol, 508 

1.1.2- Trifluoro-l,2,2-trichloroethane, 249 
Triiodomethane, 222 

Trilaurin, 445 
Trimethylacetic acid, 392 
Trimethylacrylio acid, 404 
Trimethylamine, 522 

1.2.3- Trimethylbenzene, 171, 628 

1.2.4- Trimethylbenzene, 170, 628 

1.3.5- Trimethylbenzene, 170 
IVimethyl borate, 627 

2.2.3- Triinethylbutane, 80 

2.3.3- Trimethylbutene-l, 133 
Trimethylcarbinol, 324 
Trimethylene dibromide, 259 
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Trimethylene dichloride, 268 
Trimethylene dicyanide, 560 
Trimethylene glycol dinitrate, 580 
Trimethylethylmethane, 66 

2.2.4- Trimethylhexane, 101 
2,2,6-Trimethylhexane, 101 

2.3.5- Trimethylhcxane, 101 
Triraethyl orthophosphate, 625 

2.2.3- Trimethylpentane, 91 

2.2.4- Trimcthylpcntane, 92 

2.3.3- Trimethylpentane, 95 

2.3.4- Trimethylpentane, 95 

2.2.4- Trimethylpentanone-3, 365 
Trimethyh^opropylmethane, 80 
1,3,8-Trinitronaphthalene, 597 

1.4.5- Trmitronaphtlialcnc, 597 
2,4,6"Trinitrophenol, 600 

2.4.6- Trinitrotoluene, 597 
Tripalmitin, 446 
Triphenylamine, 564 
Triphenylarsinc, 625 
Triphenylbismuihine, 625 
Triphenylcarbinol, 458 

1.1.1 -Triphenylethane, 176 

1.1.2 -Triphenylethane, 176 
Triphenylethylene, 177 
Triphenylraethane, 175 
Triphenylphosphine, 625 
Triphenylstibine, 625 
Tripropyl orthophosphate, 625 
Tritetracontane, 113 
Tyrosine, 687 

U 

Undeoafiuorotaopentane, 272 
Undecafluoropentane, 272 
Undecano, 107 
Undecaneamide, 584, 587 
Undecane dicarboxylic acid, 404 
Undecanenitrile, 540 
Undedanoic acid, 398 
Undecene(2)amide, 585, 587 
Undecen(10)oio acid, 404 
Undecyl acetate, 420 


aec.Undecyl acetate, 420 
/cr/.Undecyl alcohol, 332 
Undecylamine, 524 
^ec.Undeoyl benzoate, 485 
^<?cc.Undecyl butyrate, 430 
Undecyl caproate, 437 
t^ec.Undecyl laurate, 443 
acc.Undecyl myristate, 443 
Aec.Undecyl naphthoatc, 486 
aec.Undecyl oenanthate, 440 
«ec.Undecyl palmitate, 444 
irec.Undecyl pelargonate, 443 
Undecyl phenylketone, 478 
«ec.Undecyl propionate, 426 
aec.Undecyl undecoate, 443 
^ec.Undccyl valerate, 435 
Undec3me-1, 140 
Urea, 583 
Urethan, 589 

V 

Valeramide, 584, 586, 587 
Valeric acid, 390 
iaoValeric acid, 391 
Valeronitrile, 533 
tsoValeronitrile, 634 
Veratrole, 471 
Vinyl acetate, 421 
Vinylacetonitrile, 544 
Vinyl bromide, 276 
Vinyl chloride, 276 
Vinylidene chloride, 276 

X 

m-Xylene, 164 
o-Xylene, 161 
p-Xylene, 166 
w-Xylidine, 563 
p-Xyloquinol, 469 
p-Xyloquinone, 475 

Y 

Yperite, 620 
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